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(54)Title: PIEZOELECTRIC ELEMENT AND PRODUCTION METHOD THEREFOR 




(57) Abstract 

A plurality of recesses (101) are formed by etching in the center of a quartz plate (100) obtained by polishing an electronic material 
such as a quartz plate, silicon or gallium arsenide by using a double-side polishing machine, single-side polishing machine or other polishing 
machines, a chemical etching such as an RIE is conducted from a side opposite to the recess-formed surface of the quartz plate to remove 
about several tens of (am, and then irregularities of several urn produced by a chemical etching such as an RIE, a dry etching such as an ion 
milling or a plasma etching or a chemical wet etching are again polished by using a double-side polishing machine, single-side polishing 
machine, float polishing machine or other polishing machine to form a convex lens-form oscillation portion on a plane side opposite to the 
recesses. 
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sKLfciSfcTWcXT, 7kMl 3£fgl (DjjnXffittJI 1 1©±KS:11U tK 
Ml 30McDJS£#\ #J;i&\ MMW®JnXLfcJPS#4 0 (iraft^ll 

(4) £©WeiPXL£©lgTt>. 7Kb b b^1 3 0WJgiPX@^tt> i^UOI 

lit, m 2 ojniaa^ 1 9 1. tuxm^(D7K^m 1 3 ^MswjnxM 

(5) nm. *IHS1 3 0^iB±£^j£Lfc&JR#IE©Sffi&±Kffl 
ttT> UPX^^CtKH* 1 3 %m 1 ©iPXffilim 1 l©&ffi±lcKitb'TV& 

£T&, JP£ 1 0 wmrtftOzKllfcl 3£, ^SfcW«llPX"rSJli:**ffl**. 

peUnXT-SJIt^tH**. &^ffllTit*lfc*&>. 100 

A (t>^/Xhn-A) frb 2 0 0 A0)m $l:t, 7.KIMK1 3(D)t®^, £)- 

£&<h'(D&JS£&fflbTlS3iT5;i<hT\ zkBfcl 3£3i4>£TUPXbT^ 

S&fc. *HtRl 3©S1S0<BJP£#. «SJA«4 0 /xmftbtf. RIEtJPXft 
£(DjjnX^I&£MLT2 5 tfmg<BJ¥S£ffiiJPXLTlfc*Lfc8L S0©1 
5 /imOrt 5 (img*. ±IHHTSiW L&iJPXffi U ffiiBTOUPX 

abm, xttfr®wiiUPx«ittxtt-?-<z)fteoj)Px^ as^ffl tTfiff«ipx-rs& 
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zKSrKl 3 tW, 1 ©iUXffit&H 1 l©±iB<!:tt, 5 9 ft^THSTS 

J£*#J5 9£ffl^T£l0Sni*iB&£l 1 <D±.m <D±tfi\Z fflSM 5 9£ML 
TftSOttttSt* M (0J*tf» i^UOiim) ©7KS«Te» «*Sfl 5 9 
A*@S*<i:#OiR«*^«fc5JK»l'«kD, TKSffil 3 WW;:&Ujfc;'J£§^t 
:fiLT&**fT3iI£«ffl*fc:V». ^£T\ HI 4 {CtST «fc "5 tC* fg 1 <DMX 

fflit. $ i vmxmm 1 l'oxffiic^j&ufcHf 1 4<Dfl.ra#<£-H&#£ 
tolt, fg i ©SQiffia* i i't7KS«i 3t^ait^:tra?. 0 

ffe©#J£ UTtt, S 1 5 (;:^T£ -5 1> % 1 ©JPXItSbH 1 1 K:. 
g§ 2 (DinX*i#}JU 9/£tt£ffiJBUT\ tKIMR 1 3 *W«finXl"S H tt>"C# 

ffc<&0iJ£LT«. 017 (a) *3«fctf (b) mi© 
JjPXffiftblU lie, 1i^CD?Ll 6£fl2f£T£o ?L1 6 2fiXtt3ffl# 
1ST, ^©7L16lC7Kfi&, 8*^5 9©#>KXtt^U-*X«-t© 
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&*£i±> m i ©jox*sm 1 1 £tkh« nts, tl 1 6 ©itfs/fttTj&tt 

?L1 6©iEB£LT«, 017 (a) (C^Tck^t', ISHRJ^KMLfctK 

017 (b) \ZTht^\z. mfonrnzmm.-t z.tit><om\z 

E^$n§!)©ttt/j:K X, SB 1 ©DPIffilft^ 1 lKfl2fi£LT^&?ll 6$: 
ifflLT, fl 1 OjPXtiBilflr 1 l<h7kMl 3i:£, ?L 1 6 ©ffiffi£tt©XU 
7£$fflLT> &ttttbT, ffi<-g|5#£ttBirr5J§££tt, fg2©flPX*f 
ISJI1 9tttefflbfc<T*>«fcVM§£#&£. 
ft, ft£®*£$fflLT, TkMl 3&lDlilMl l'©±®lcM£-frT 

)t®MJpxM^M•r^^ll^«t?i^.fcfcL,«^©#t3T>iPx^il^J*ll• 

ft, ±8B©&l©iDXJS8&^l IS, El 16 (a) fc^i" £5 fc, 2fe©^ 
y My 97V- V. T&:b*>±^y t°>^7°l/-h 1 8 (±©±«) <hTS& 
7-yfc!>^7*l'-M 7 (T©±«) U "TO©? y t°>^7>- M 

7te*Hl 3 «i:Rfi^X^©fa©«©m2©jPX»mi 9&JUXU 
±SB©7y tf>y^U- h 1 8 teW, 1 ©iPXttlb* 1 l©g®£ffl^JPXL 

t, MiSfiff«ini««t«ko, S<^^jpx^i$:«jpxT^o 

±f2©fg i ©DDiffiSi^ 1 1*, w«iniX5&<bn<^ie*xttftfet*© 

^«Xtt«fl^7^*ffifflL/TSflf^t» fg 2 ©UPXffiSbJI 1 9£«K#7;*X 
«^X«^7i^©^jS^ffltTWT^^, fcfc£©&JRT*ffi3rcv>*± 
HS©?<y t°>^7V-hl 8 tefg 1 ©iPXffiBjjH: 1 1 £WgftlXU TS&©7 
V My 97V— h 1 7 \X%2 ©JnXffiffil* 1 9 1 3 £flPX-T5o XfeU 

016 (b) \ZffiiT&5\Z. 016 (a) lCTMUfe¥^chra©^tC, 
fg 2 ©JjPXffiK Hi 9 tzRJIfcl 3£E«U ±g&5 y My97V- h 1 8T 

fg 2 ©tnxffisdft i 9 £7j<M i 3 £BF«»nxu $ i ©iraxttsm 1 1 £T 

Myy My97V—Y 1 7 TBfJgflnX LT fej:^. 
01 8&OT1 9«» 01 3 iC^LW&fll ©JaXffilft^l 1 i:^2©JP 
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^^LTl^. «1 3 0«^01 8 £01 9T1ite^)JlS^> %2 
CDJDXMA 1 9 ©WSf fr\ 0 1 8 tm 1 9 tr'\$mtZ%tzSbT&Z>o tztiL. 

^18<7)il£«> El 1 8<DMfttmCWtfttUZ> B fciEU M<Z)^yt:>^ 
yi/-h 1 7Rtfl 8^^ffltfc^tC^ 5Jff§3iJ6 5<hLT, ®</h£^, 

01 8K7*LTU&fl2CDjjni»JU 9\$, 3(Di^$i:l5«lRli; 

01 9tC^LTV^m2©J0Xligb*l 9«, tK h b h«1 3 J; D t> J: 9 tioti 

LTmt2tlT^2>Z.tfimM-?Z>o &£U WBM 6 5 t lt« ISfc-feU'? 

jrr*£, ^x^w £ ^^ , ^M«««t^<^fW0J^x-r^-^:^fl5«v^^ 
an i 9 (Dwmnxz*&fa i 3 owmtaxk o fcMS-frs z: t^ffi*s^ 

jfcofflilj&tf, TK^tS i 3<7)«^\ m l 8 <hH l 9Tttftft*gtfrefc*. 
gll 9 ^LT^&zKHISl Z<DMWfiifi, HI 8K*UTV>S*fi8il 3 
.tot), 5 umiP&IS<SnXT5££#tii3fc£0'?» TfB®«fc5fc#J£ ; b&£. 

®m 2 (DjnxffiS)^ 1 9 zmmu £<D&m*&m utshft * zllx*. w,2<d 

(DtKSSI 3 ©Eg^' 1 inch fre>2 inch ^±©itg©, *P&©zKilfi 1 3 
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®r i Eiwxxra-twft&rofc^Wfc wet xy3 L >^jbnx&fTofc&£i;:ttJ# 
v>zK&Ki 3©ftix*fT"5 2:t^ai*s^ El 8lcjpLTV>*#fS££fflL 

i ©jpxffis&m 1 1 k& 2 1 9*. &jjMx«/^7^>&£ 

J|ll<7)±®^ &mMZtiim-TZ>Ztt£<, fc£fi<fc*ttT?*IMRl 3£* 
tfOO^THSLTWfiJnX&ffoTt), DDX^7bfc*t7KS*l 3 * 

ig i ©inxfitlbji: i uo^Kt^ 7 orM^tcsnxMRi i, 1 

9£Uni&LT, 01 9!I*LT^55\6 4 «fc 0£B]©3frl3lK:l*£#AbT, $ 
2 OiDXTOJU 9£3§£±tfT, fg 1 (DMXffiZm 1 1 <fc9fg2<Z)jjnX*iglJ 

fti9^M$ti>^, fg i ©inx^SbJU l ©±®fcBvvrt,*£7kiMKi 3 

1 OJnXJliim 1 1 «fc D*K3"£5 £ t#iii3fc5. 
CD01 8&tf01 9JCT*UTli*^'STfeS> ®«#7**fcttSiHS©& 

i si^i 2 (DinxiiSbfl: 1 1 *s«fc^i 9&®.m-rzz.£~e* #a«n 3<Dftm 

* (jm ^i-H5tT5) »fc7 7f>^l/-H7^18 
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mvTwmmx?z>ztT:&z>. -tfs.t>*>. mi 6 (b) \zt*lt^z>&o\z. 

TW*TViS^l©UDXffil&^l l©S®£«JnXT£<h^5£#^ 5f 
f>y^l/~ H 1 7 fcJ&jfcLWS&JSffiOSS fg 1 ©JnXliSl&^ 1 1 £ 

X«1SIU 1CSIB. SfjgflOXtffflfcKK <fc£. cn^(D^^^cT«t 
jS^ftg©*&IRl 3£, S^dT.Mct, 

s. i 9 ^HuE©M®5if^inX^MW©«T$>^)t®WMX^X«^© 
^0«tDX«T^fflbTt), 01 8Rtf01 9K*LWS¥«J§MfcX« 

S S fc, mi ©J»Xffil&Jl Hti2 ©DnXfiSSb H 1 9 U PSWS 
JnX»ttXttH-®«ffeUnXttl«ta:0, ZMMR13&* 019tC^bTV^J: 
5 ^MlliWt^i^. m 2 5 L «k 5 fcttlX^g:£«E tT, 
^^^J6!!!ll/>Xr^XlffW«l:»DIt, tK&«13£, 02 61C 
^LTV^i^^DDl/^XW^WfflinX^tf^^c 2KIMR13 0 + & 

&«l®©&$tWl'*"^ 0. 1 jimg£©iraXJiS:Bfc£U £ftT% 2 0 
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0 rtfrTsU&Wt&MMJWX&ftU^* 04 (a) £^UTV*£«k"5fc» i££ 
#\ mZ-\$. 2 0|imgg«, WU>XMW (iMESAS) (D«KinXT 
5. 7yfc**BS> £fc7>^tfAfc£0fc¥£fl£ttfflbT, *£ 

mi 3£fl^Wfc Wet ly^^iPXU 3<D^kg&#£:tt£[H]l/ 

iai/>X«{Unx?:ff "3j&\ xW^nt^<H©jnx?a^MT?)^> 
muTTMtbTwu>XMmzwxvtz7k&mi 3&» 01311 

^LTViS«k5^JPXffia*l 1, 1 9$]$fflL«Dlt?.!5\ Xtl * 

©«fc5fcinxffii£&££ftffiTS££ft<» 02 ot^brv^jaoffi^MnxJi 

«1 3C^bTViSiPXgK»SI»*T5fcfe©,tt±tfWIfl)nX*fT& , 5. 
Z.n\Z&K>. 02 6, 04 5&tf04 6fc*bTVi*«fc"5^ ffiSEOiS^ H 
l/>XiOTW^* B B H «13^, 0Wti> KB-rsnttf 

±g|5R^T«?©7y t!>^U-h 1 7&IK1 8 tt. 02 0S.OT2 1 Ic* 

maZttzzt-c* ffi<f*v>*®«i 3£, &gicW8;toixTs;:£#"e€r*. 

■ffcfc"5, fg 1 ©ftPXfcitb JU lS:«^*+U73 7S*li^73 9^> 
^_-j- ;l/ ^ T3 8©ratdi9:fiL, fg 1 OttlXiifiSl* 1 1 M^7 3 9 
H^fer-SttfetefeTS, l>t>i03iiS3I»l£:£-£\ 016 (b) t^L 
TViS<fc5t, l<Z)fr®K£jt£nfc7KJM£l 3©±<D® 

«±8B7yfc?>^7>-h 1 8 £&fflbT5iTOnXU 31 1 MX*£S!)A 1 1 

«<»v>zkiMRi 3£, ggicwSinx-t*;: K-fflfflgflnxttitt 
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urn) \s1t&£V\Z. zMMR13>^ ffi<?*W&fc» H0I^t:^l> * 

5 3£KfiU ^T^^y/HfflU, ffi<«BV^»4 9 MM** 1 
ICctO. H£ffl#4 8fczlcS*Rl 3£B5rr*. *S«13£B 
^ffl#4 8Jw@SUfcfettt. El 2 3 (a) \Ztf. LTl^i "5 fc^»4 9 C36 
^aj5©re 4 02 3 (b) £^LXV>5«fc5l;:, zK&flU 3©£iB£T*>& 
J$5±tf£j&^ •tOffiro^StT, &&4 9<D5t!l#-£JiIELX, 4i»4 

S£ffl#4 8£. I<I^i4 9fflLT, 0 2 2 fc^-r«k"5 fc, S&3 

ft#iB£fcS<Z>T% Mil 3®£ft&&£4 9jW»JRU ^niCj;0, *& 
©1#tt£ffilB£X'Ste>5££#aJ*S. 
75 $e>t» 02 3iI*bX^3£?^ * B B aSl3«^4 8tI^4 9 
£^fflbT@£Lfc&<i:> 0 2 4 K^T «fc? TkliK 1 3 ©*ifr8B#©«K 

&fc£&&JBbXM5 0££*b£&* 7kH« 1 3 
«fi^"0£@£ffl#4 8£©IW£, *>T^>^v>^ffltt, ^4 9 

20 lcai*LXJ&(£LX^*M) t.\tm~^t. tKS«1 3©*^«^lt»C, 
I<il^i»4 9 (18timfi) £ffifflLX*«5 0 £ 

02 friiai©*B B B «i 3£8ijST*gE«:*i"fc<0T&s. 025 

K£t^X, 1 1 fill 1 ©iBIffit&J^ 1 9&!f§2<Dmi1i!2)JI. 4 1«iPI1fi 
25 t&Ull, 1 9£{£j£[H& (flJitlil 0 0-3 0 0 r pm) 4 
3te5jf«4 4£Kj£[h!& (#Jx.«5 0 0 0 r pm) Slt^-^X***. ffl 
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W^ILTVK. 81001*^4 0 /xmg^©n^^O7KB H 0«Sr» 0 2 6 fc^f 
cfc-Slw, 0~2 wmOJl^OX W 1/>XW©*M 1 3 (Ctt±tf 3 0 

X, 02 5£^LTV*£<fc5&ffiii©gE£&fflLT, 7KM 1 3 DDU> 

%$,\ztiaxrzz.ttiw*z. torn. wis>xmmzmxLfc&<D& 
wmmxtzt, 043 (t>) K^Lwaj^fc* hi^xmkcdtkmi 

SDXlilbJIiiLT^ 0 11, 01"2H^Lfc«!i£©eA\ 02 7, 02 8 

^II^ffllT. ¥4«^PXif IJjJI 1 UXiail bSSf^TS^t** 

5 9^Ml, TO^ttXttlHU>X^S^Ufc7KS«l 3£JjPX*IKjH 
*ft«l 3iiPX»*^-^-r^o ^©-#^Lfc7kS«l 
3£JDX«il&ftl 1 a£fctel lb£, 01 6K^UTl>£M®ffl£llDX*ltt 

(7-^8) Mitigf^o jt®07ytr>^"Xu-hi 7Tipimi& 

t)^-*©M-I©7>>t">^-7"l/-M 8TzKH«l 

*a«i 3S:«<i»<, «»fiTjnx**ai*s. nnx^atbTtt, m 

\zfrwwmnx&WL&®.m?z>fi\ x\ttftmz&zmmitix*ftti5t>\ x 
^(Dm^mmmx^^m^xh^o 

X. #IMK1 3^l£D-3^T5iF^JPX^fT^^)0t^fflT^JPXtiB*M-l 1 
a, 1 1 bRtf 1 1 c (02 7-02 9#!1) %mittZ>mit LTtt. zK® 
ffil 3 £|!3i;<7kJi£&fflT£<i:> fiJJIi, /^77>fX Agarose 
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C^ltfe, i)DI»JU 1 a, 1 1 b&tf 1 1 c t, 7KM1 3tf«3S 

11a, 1 1 b&tf 1 1 c £M{H.Tt>=kV^\ tKMI 3 tm 

ft, inl«tm©«!i&£LT«/EI2 7 t^LTI/^SPIffiiyiU la £9 

jjnxan&^l 1 ate, TkH^l 3 SrUPlSiaj* 1 l atCH^-r*©tC, 
1 3C0aSJO^ffi{;^*^Jl5 9 ^LTt^OlI^lt.JP 
XliKjJU 1 b©^tt©«^t«, 3 £iDI*tt&Jll lbKH^TS 

©C, tKJMRI 30fflH(Z)^«^J15 9WIT> H^fSZliiT, 
tKS«1 3 0fflffi*ft8lttJ*«C<t» JPX*ig!jJU 1 bt*Ifil 3£ 

(OlHfc&tflRIB 5 9##&LfcU©"r7RIrKl 3 £inX*itbfl:l 1 bfcagJBFffi 

£fc, 0 2 9(;SbTl^»jDliS)Il 1 tRU, 5£# 

®¥W^X«Gai/>X^^^fiKtfc7KI 3 B «l 3©JS£&, 10Atm^b8 

fciPXffiliJU 1 c£MLfc&5fr\ $##JJI5 9ojp$*jp<^-r*^ 
ttfft** *H« 1 3 OfflSSrftffl UT. TKfitR 1 3 SrinXlii!) llctB 

©iDXMM 1 1 c <m£5£«, &*giJJl5 9©J¥££, ^ < ?>Tt>»< £ 
04 2 (a) H, «^t>+f-^MTt5J±S&5 7 £*Tt>©T% - 
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if 7m. U ^ * > ^ \* - * ~? S6 ts 1 )U A fc £ CO J± m * b fc S 2 ft CO JE € IS 5 

5 7 tejgvvfc, flJAWf 3 5 0 MmTOO, <fl^0ff««5 7 H^ffi, #J 
;U£ 2 5 AimftcDl&T*$>3 0 
04 2 (b) \t. mi (C^bTV^JPX^^^MLTinilC^jLfc, ft 

(Inverted mesa M) HfiPXL* -^COiS^^r 2 5 jxmtlT. &*#J1 5 9 £tfc/u 
T\ GftSO timtXstc. HOffi*S5 7 0**eT?*S-^^KU^AXtt 

04 3 (a) «^0X@-rjDX$nfc7Kf H ^l 3OT^5:*Tt)OT-$)i>. 
(1) Tkfifcl 3fcWv ? ^h*^TS^tl-«fcOT^+>^UT4feR«K, 
X«^COffi<Z)MTtti5l5TV^W?:MT^« 

( 2 ) TUBS 1 3 * £*>ttT, 7 yfc*%WLfc£Zm LT<Dit¥MK wet 

ffltfcRIEjPX, Xtt^WteM^fflSr^fflbT, tKSS 1 3 

fc, 0iJ*JiM^l. 5mmCOlH]l/>XM (SMESAUtt) KXy^>^iP 

Xfcfr&'S. 
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£CDJ:5&toW& wet Xy?>if1iaJL<Dk&&&lE°fZ>1tlbt* it^tl 
Wet Etching JPXXttR I E flPXMX^KTB^ U&flnX^KJB (7?* 
5 ffc£^) El 2 0 K^LW&MWfSiJDXl$M£$ 

ffl-TSK, KXteXyx-K 1 5^BAofc^>y b°>^^lx-h 1 8 tffi 

£ t> A° y H XttT. 7 x - F 1 5 Srteo fc, 7 y t: > £*7>- h 1 7 &tf 5 y t° 
>^1/-M8fflbt. MJjPXSfT^. :itf)M<7)fgl £>fij&te> 0 
jo 43 (a) tC^LTl^KMl 3©EHfR£, Ay FXttX^i-F 1 5 

fflUT, MUt-feU^A. ^•V ; &>h\ GCfc£©$£38 6 5 £&ffiLTffili 
JOXf^i^ 04 3 (b) £>SUW*£"5fc, 7A-X7^>5 3M^ 
tlS^^m** £2 0fiJj£tt, ±T<Z>5y fc!>^7> 

-hi 7&2>*1 8©W«ffi*«:SttT. fflS#J6 5 ^MfC^&fc&l;:, ± 

gjPlT5C:i:*«ffi**^it, TSB^y t°>^7>-h 1 7©M®^b, D3 
3 GHz) ST©tKS«1 S&WailPXtTt), &#8Rft 5 1 ©J?3£4 0 ji 

bti, m3©5pj^tt, MMinx«£®fflbT> nau>Xj§M*©W£iox 

±|S3^<D5pJ^tt, ft^ttfe Wet Xy^>£'j!jPX<h, MSMJUnXMX 

25 «H-®^^PX^«x«^©te©wginx^g(Cck^MW^MJPXt?:#f 

Si, /l7FX«7 0x-Fl 04 3 (a) fc^l/THSIHIJB 

#©*!&« 1 3 SiSfiffSttlXfilttSrieffl bTWSttlXLfc*^, 5 y tf> 
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(D04 4 (a) tI^T«fc-5{^ 3fC, R I EJPI, Xtelfc^Wfc wet 

©044 (b) tS-r«t5t, 01 3{^1>T^3®1 ©tnXfitg&JU 1 

(3)04 4 (c) (C^fcto^, MWSinxWx«)t®5iFttxli«x^ 
0(fi©««W^9f«JnX^H:S:^ffl L/T, Jt®tt»ttK:flnXL&7Mi«l 3 

BSKflfgiPXT*. £ftk:.fc!K TKfiffil 30gffi£, 5 9. 5wmB«J0Bl*. 

MW&¥J£fcttT, 5 9. 5 nm<D£T&W\*)9LZ>£, 1 
3K£tff8£i-S®T*, *«JH» R I EiPX, XH^7X'7X75 1 >^i:© 
lyf>^fS*tt)fll/Ti 5 9. 0 jimg©JP2£fc¥Wfc:#a&fl!ffll/r 

gijoistbfc^, so©, o. 5^mi^ mmiswmtax¥®%9imi,x 

©044 (d) tt, LT\ fig, wet Xy^>^JjnX£fl[ffil/T\ 

04 5XHB4 6l:^LTt^©H ffiOJaX^ffiTfeO, . 0 inch 

(2 5. 4mm) T\ J?$#8 0 um<DJ?£ MMW^inX£nfc7k B B H 1£ 1 3 
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<Dg$£» WiWlZ, 04 5 (b) Xtti4 6 (b) \ZtfLT\<*2>&?\Zs RI 
EflOX, X« wet Xy^^JPXKT, 6 0 jira^i* bt, -t©^, 04 5 
(c) Rtf (d) X\m46 (c) 2fctf (d) tCjSUTV>£«fc3K:» UlcDiP 
IffigyU 1 M®W^JPXWXH)t®^jJPXTO?:^ffltT, R I E 

T, S<?*^ #JA&\ 1 0 timftno, zMlflil 3 £iPXT3 CI £ifift%%> 9 
Z\Z^\ Reactive Ion Etching (R I E) mxtlt, MQ^JUZfe&MQ'PlZ 
&V>T, ^^y%m, &1 0 krai^Rl 0 0 kmOiSSCUniibT, 

t) ©R*^J«$ns. RIEJPXKT1 OwmiJI»Ufc«^ 0. 

2 tfm&OII&Wf^SftS. ^(DtztilZ, J±«ttT&&7kMl 3 

ffiaStffiTTSCT, R I EJOXSrtf&o/!:^ -tO&OiDX 

tz\x\ mm&±.wxmr\z, ft&ztZHR i Ejpx&M-tt-f ««w 
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u<m* irnxvi, jsst&u q h m if&) 7]<&«£ijQxufc*iitRi 3&e> 

ft;¥W& Wet Etching 0fc&T&£ t°>*-Jl/ (ft) #ffl*S £ <httftt>flJ 
&J&*&5. fS^lOtim^i^i, Ifc^MftWet Etching fc&ffl LTfiP 
I-TSt, T<*£, k 0 >*-Jl^tti&3©fr\ fl^WftWet Etching Ofc&T 

HI 4 5 (c)R#B4 6 (c) K^LTt/^ffl 1 0flOXfliSj|& 1 1 , RTf 1 

gjnx*8tt£«fflbT*>«kv>. 
sen, 3 £?g i <djjdxmju l-KBjrr^afcb 

n\z7jkLx^z>^wv>Jjfo^ m&&%\zx* ^ i ©unitt i&a 1 1 » xtti 
tmi ixsi l-KR^s-ex, ttiMWfeweupxsrfT'S^tttffi^v^ 

&£U XMfOTtt, H 1 WjJPXffiUjJI 1 1XU1 l"©±IBfc» tK 

04 5 (b) 04 6 (b) \Z*VX^Z>£o\Z, R I EiDXtlT, tK 

Ml 3<7)-ffi£6 0 ix mfc&T&t.* 1 M m^e>6 n mrtftODnXSEKl 

x^flia^fe^i"?). ^aw^-r^ics^ in- 045 (a) ^ 

LTViS, R I EiPX£*T&?£Afiti<2> J3S**8 0 /LtmTit^l inch <£>tRe^ 

« 1 3 icte, «w&«2jnx£fr&5 t#ica*fcffi< /hs^+x 

0. 0 1m mfi) *2l:. 7KH«1 3fc«</h2fc**fi«l**£*ft 
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ot. 7K H1& 1 3 £ b T ©IS H < fc * . 

WeJDXS:fT-3Tl»*r*fe«)H» £ 1 ©iJQIffigm 1 lXlil 8 2 

©JJPIttiS&^l 9£&fflTS«£, fg2©tJ0X*itBjjJU 9©MK£* Kft-t'J 

&t?Z£* Ml 3^\ jgfcKTfflfcT^SSg 2 <DJDX*PJ]JU 9t<t0 

j@JH*«fflUTSl^bTzKa«l 3£imi"r*£*B4 5 (d)XM4 6 (d) 

C<DWXl5&$:®.ft~S'Z>Z£^&y^ 2 inch(5. 0 8 c m) <7)StR 

1 0 0-0. 0 5 /xm6JLrt©^©«5BBrt»-TliniTS^i:**W*S. ^tltt. 
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ft, R I EiPXKT, 7KM1 3 £6 0 umBlzT&t. 0. 1 u 

mfr<b 6 (xmfoM&WtfftZ.tZtf. Z(DaW\$. *IMl$&fflttX^g:£ 

^tKiH** 1 3 \zmm?Z> C <bT^±T3 jJPX'£Kg£B££T&# &t LX 

yfc#5liB£fc££&ffl tfcit^W^ Wet Etching flPX©^&l;:T# I F B ft»£ 

xuowmmxizmLxvmmt. ^mmm^xmn^mm-r^m^iz-D^ 

m4 4, M4 5RI$m4 6 \ZtfLX^Z>£?IZ. 1 3 &±(D7 v t: > 

M 8 (0 1 6 (B) £MLT5jT»XU KS 1 ©iraXMH 

1 lXtf 1 1 "(DT®®^T©7 7 tl>^7V- h 1 7 ^ffllT> ±T^Fp] 

©PSii^e.w*iPi*fT , 5. *s«i3*, in 1 ©iPXMJi 1 lxsir 

ft, ^©iffi#f^SnxM£$ffl LT©*jf»x£tT? .h^tr&fflTSflPX 
nam rcit ^ifsffiitsiittt^of. si i ©mil 

Set, Mi5WSiPI«tt*^ffl LT#MnXT&JI£> »fc£<&&RTHi 

&X^Z>%HOlMXffityM : l IRtfl l"£fflSlJPXT£?y t?>^:7 0 ^-^ 
l 7tt, !&1<DJPX»JI1 l&tf 1 

TWU 7K&«1 3£TOflPXT3^y tf>£'7l/- h 1 8«Xtfx-K 1 
5 (/V; F) ft££ft!i^fc7y tT>^U-h 1 8£$fflLT, ffi^JjPXfcfT 
3. d©«k5t*TSi:, M4 5 C^LTVi4«t"5t, jS*fc£©&JSTffl*T 
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mx(Dm^(D^ B m 1 m i ©jpxiitbiu i £D> mrsmrz\ttm< 

04 5 £04 6 t^LTV^7K H B H fil 3 ©fflSjStt, H4 5Rtfm4 

•y HXSX^x- H 1 5^|£oTt^7'V t:>^7V- h 1 8 £&fflLT^& 
ttn£fc> 1214 5£^LT^3fg2(7>tjni*ft!jfl:l 9 0#M#j@$3&£©:km 
T$>^CD{r^LT, 1114 6 \ZttsLT^Z>%2 (DlMXffiVmi 9(£>ttSm, 5^ 

m 2 muxmjjM 1 9<Dm^tmu^o 04 5ic^LTv^^2cDjpi^i&M 

1 9H^<W^iPX$n^V^(D(I^LT, 04 6t:i^LT(/>£g§2<7)JPX$ig!j 

mi 9\z. 7kgkWLi 3<D^ztmc^2\zmmuxznT^z>o tztzv, mm 

04 5&OT4 6 fC^LW3}JPX#fg:£MbT> Mffi#F^SPX$ 

m(?vy°&tb^?) *mmLTmftT%z\ttfiti%:U^m2T*2bz>2 1 u m 

^Ztftiab, 29 ii m&frWe&S) U*TtfX «^*JMK 1 3 ^glfTf 
£<Z>4§£« Mll©JPXXlii:bT> 04 5 (a) Id* LTUScfc 5 fc, 8 

o vm(Dmz\zmw<.mm-)jaxztitz7k&mi 3©p££, 045 (b) ji^l 

T^Z>£5lZ, R I EfiPX£&fflLT6 0 nmW^LT, 7kH}& 1 3 GDJ5££ 
18^ m OJSSKTS. ^Ott, fg2©jPXX*i<hLT\ R I EtJDXKT^ 

^.Lfzmxmmm, m^s. r i ejpxht6 2 ^mP&sbfcii^cMLfc 

ij$0. 2 n m rt^b 6 Mm<7)flPX^KJl£> ?yZf&* friBWgjDIfcttL X 
04 5 (e) 6 (e) l^UT^S«t'5fc, MS^b, 1. Otfm 
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{fc±tfXg£bT«fc*^<, R I EiPXttteffl-tfTlCwe t 

ft, R I EtaX<Dffl&\t* 04 5 (b) fcjSLWSJ: 5 ft, 62(i m| 
£fijPXTM£<h, 0. 1 Mm|*I^SB«J0®2>ISWaiffl©jPI^atUTft 

ffl-r*«^T*sd^ jjpxffiSbJli 1 r»bm 

tf&^ttWfcWBinX^at, *£©&5R I EflQX©J0X3M§*£, 
ft Wet Etching OJrai^afcCTfcfcfflf * £ 04 5 (e) S^i4 6 

(e) lZ-*LT^Z>mm~Z\ mtttoUWmiMXT?\zm£tomizfr?ttSm<D& 
ffc^tofcWet Etching £&/HbTSii&ltttcE££U JIS^l 
© 1 inch X 1 inch Xte2 inch X 2 inch (DftMKXMjWCD, tKIUK 1 3 © 

$ 6 «i&Wfc#to&*&#ft;!KII« 1 3 <DSWtti3fc*Ui\ 05 1, 0 5 
2, 05 3&I/05 4lw^LT^SIH^>X^, Xtt Piano-Convex 
Concavo-Connvex Xtt Bi-Convex Xl;frt®flfi0JIMK<DzkS8l 

i3^ »«jfi«saf^-r5c:i:*«a*5. 

04 4, 04 5RtfB4 6fc^bW*W»in]X#£fc«fcntf, TiBOcfc? 

®MiBiff«i)nX«tt£&fflLT, 4I<S<, ¥t£^Xte[H^£7&J&Lfc7K 
1 3 0ffl£JnX&fr"3 Z. 

(Di^®TOJpi«^^ffl LTWJ^iPXUTt), fg i ©inx*ti&& i l 

T* 1 31:, ¥tE^Xttnfl^S:»dcUfc— iBtt, -SJffigilD 

^ra#©Jn!XTfcffig#3EteLftV>. 

®fg 1 MXffiliJl: 1 1 SHEETS M®*JMPXl$«£$fflLT, 
®WtJPX^IU^SCDT\ ajnXT**7y^'lraX^6», ^U>y>->^JPXT 
*5fiff0JPX&bTt>, ¥WttXliCa^^^CDJ!jPXv|-?i(Z)ffim^^TS 
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©31 1 ©JPXlfBJJI 1 1 Zfcftt&ZtT. R I ElraiXttfc^ttfcX 

J5<r>m& & #j js *r s £ £ j&*hj# a . 

i4 7tt, tK&KI 3©ffiflJ*>£, R I EflPX, ^7X7Xttf©i©ft^ 
Wet X>y^>^PX£?7oTOTLfc, ME^TOtt* L/t*StR 1 3 
£, 01 3fc^LTV*£^l©JDIttii&^l 1 ^l£fflt5Ct^<, Mi39f£ 
iPXfttt&fcfflLT, EI£(C, ifimMj££-trc, ffc^ttfc Wet JLy?>>f 

fe7«ytr>^U-M 7S^7 7f>W-M 8£®fflLT, ±T©£ 
ft/O^flf^EE^SrfrttT, Mffi#f^flPX<$MTffl^iPXT3 04 7 (a) 
K^LTV>SJ§Mfc©#ilffil 3©EMK£, 04 7 (c) Kl^LW£J!MKfcffl 
.giDX^frfc 5 £ £j&*Hi3fe5 Z t Ltzo 

04 8te, HIKfcTKi&Sl 3£fifFr**£. 2.<M >3=-tfXA-©7KS« 
1 3 0^S±l:7X4 : >^LT77i'^Ml, ffc^Wfc Wet Xy^>^£ 

IHU>X^K©7KII«1 3 ^©f&, TKSfcl 3fc«J»rLT, 2kH£ 

13*, Bga^tt©*£©ttffiK:T&ffl-r3rt>, xteft©Mi~«inxbT 

ft, 04 8 (a) Rtf (b) CSl/Tl^OH, *L©JB!RT&*tf, HBLL 
04 4, 0 4 5Rtf0 4 6HTI»WbTVi2>fiPI^©tt, -ISf ^©iJPX^ 
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#S1R1 3 KTA^&jW* fl^ftjfcWet Etching &<?£<DXy^>'7 

1S«Xti^©teO^^Lfe7K B B B«l 3£, inxffitblll 1XU1 

04 9fc*LTi>s£3 0ini*si&:£6 weuniTsA^ ^ne> 

0llOItt9j^£&fflt"S;i£fc<, 02 0£jSLTV>53r*'J7 3 7 

ffllt, jSSSI&^S-tirT, Wffiflf^nX«TMffi^e>«tPX£fi : & 

>^t)PX£?To£&> zKJMRl 3£lfflr^8»rLTSfFtS<!:, h 

tcT, »gEoKVi, 3^, sutram, surra nt^m**. 

04 8 (a), (bh (c) mS (d) {C^LWStKJUK 1 3 
X«&10 0ffl, 0 0 0«©IHJ&2R£JgJfcLTV>S2-f >^<Ba« 

(wafer) £W«iJDlT* 049 (a) RlS (d) KtkUT^ 

S«k-5^ ffi 3 02)PX*iSiJt: 6 1 Sr. -f^ttvZ. «Ju Xli-tGHfi© 

&Jg, XI^0tt0i«^gffilTl3fl, H3©ljai*llfiJI6 1 ©£fflfK# 
6 2(3, 7kH«13£, 04 9 (c) Rtf (e) fC*bT^*«k'5fci*Atfc 
0 2 0lC*l/rv>2K +t'J7 3 7^, Mbt, *Ml3£jSi: 

0 4 9 x\z* i ifocD*ss 1 3 (Dffiwmxtwmmxzifim vtzm 
@, 1,00 oiiwtTv^TKins 1 3 <Dmwmx&xmmmx\t* 

0 4 9fc^L,TV>5«£07KJI«l 3©ffli»X£TOijaX£MLfcflPX^ 
04 9C^LTHS*il«l 3 0ffl£ijni0&#tt, Oa^&JKJffiUTV^ 
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Z.<D£t\Z&mTZW£MG 5 £LT, ffi</h$l^ ^-<"V ; E>H> GC, X 
ttlfcffc-feU££fc£©W£Sfl6 5£^UTW£inX£fT&'3£» 3 
|g3©JPX»^6 l©SraSI5^6 2tC^^jAty^i:T\ *ii«13£, 
£g 3 © jJPXttlim 6 1 oT£#TS. £#Lfc*SI«l 3ti30 

JjPXlPJ]* 6 1 02 0fc^LW£3r*U7 3 7£HfcfflUT, 1111$ 

SI 3 £>SPX*$8WI: 6 #B#*il«l 3tHS»-rs^tlC«fcO, «> X 
#1 3©W®inX#ffi#S$&#£3:ttS. 

-HI 5^IAoTVi^±g^^h:>^7>-h 1 8 ©Sn;:£V>Tffi£iniSft 
bfc*bT, 04 9 (b) fcT^UTV^«t5C, KHIMKfcL 

3<DigW^7cW\ ffi<»<W«liBXSn*itlc;&*. 

j&nxffis&A6 1 ttsaTai*TVis©T, £<*jmnx£n&<T^ ^30 
o (xm(D»^x$>n^ms(DmxmmM:6 1 tzKSKi 3©jS£awct>, 

zKgrRl 3/£tt£8 0 ^m- 1 5 jiim=6 5 /zm{£©JSS£TWgJnX&fT& 
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|49 (c) fc^LT^STKHtRl 3 (DBmm%<DMVtr\ Z.(DWftMft 
©7jcSffil 3£#AbTt>SIHajg#©£ragB#6 2 £JB]58cLW*£ 3 <Z)flP 

£8f£inX£fT5tf EI4 9 (e) K*LTV>**LV>Jgtt©£raaB#6 2 
£^j£LTV>£fl3©;tjnX«8&JU l«tOt>» ckO^mWtW^UPX-rsili: 

05Ott> *S«13©K±l:, ^J^«^^SPX«^^5:^fflbT0. 

f£l 3<D±CD2j[S]fr£>, R I E (Reactive Ion Etching) iPISff^ 5 

7Kh b b^1 3(C 1 5 ^m^e. 2 5 /imJ^±<DIH]^«5:^fi£-r?)^^. 

31C1 5*imrtft<D[a^£Wt3g:Prt% 7^*>^0^Iti 

AtfO. 5mmC^^lfc7X^«6 3&«ffilT, zRS« 1 3 

R I EUnX£fr5£Wwtt, R I EiJPX£&fflLT, #H« 1 3 1:, 
ggStfl 5 um&±(DWBWZWf&?%Zt\Z^m-?$>% 0 7Kft«l 3£R 

-ea&sais**, aisft-r**. 7j< B e H x«H^ncD^W5:j£fflu 

T77i?S6 3£SafFT*£, 7j<Ml 3 0^IS±C, R I EJPXtCT^fflf 
S 7 y & £ <k 9 $HB 3 nx , ^Xv^it/io fc ffiO b T , 
tKMI 3(DS®±^dbC3^l±l*^ia*«^T^fc*T$)?>o Jto-rzt. 
7j< H B B ^l 3©fflS©KViUPX*^Plffit^S©T, tKssIS 1 3©7X^fi63 
iLT, 7K B B B X«S^^^fflT^o SV^tbT, 0i];Ltf, /VfUy£*T*aS 
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'So 

R I EJPX, ^7X-7X75 L >^ Xtt-tOffi©, ft^W^X^fV^SS 

&SfcfflgJDXT&*K MfflMiPXM, Xttfrfflffl«iJnX««, Xtt*©fl& 
©W«UaX?a*«ffl tT» D3U>X^«l^ fc¥«)fcWet i^>^S 
fc&fflLT^l&LfctJPXffifTX flnXfERB*, ««ttfcW£iDX^g:K:Tl!&* 
LT, MiBoWttSROTifiljlSSaSbfcS^t-r*^. SS» R I EiPX, 
-r^X^X.v^-yifUE(D, it¥&)tZ Wet I*;f>^a*ffiJfllT, 

MW«^iPX$:M-r^-^-e, «SIC. M3;T% tKSIRI 3£, «<, 

? >//j D it, m®«*px«, xttM-®w«uax««^fflUT» m*)% 

±.ft<DZtZWm?Z£* *S«13S, RIEiPX, 3tt«-©ttl©fc¥Kl 

& wet xiaweif^^fflu- mw> ;mA 

j&ttCJDXbfc^ SW*, W®jbaXSrfT^5^tt«J:0» R 1 EflPX> X 
fcMfc#ttfcXy^>^©l::TliJ3fefc, «/hfcOM£. Efc£bT, ¥fT««R 
OTM^fr^^-^tB*^ R I EJJPX, Xlil^W^C Wet Xy 
?>{fMTt. SP/i, WJgJDXt, Xy^>?flPX£0ffflbT7kMl 3 
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5 <DtaX^WctLX\t, TfE©J:5fcjbnX^&£LT*>J:V*. 

jiy?->tf¥m* ximmm^mwu jummmx^m&mmLx. tkimsi 

Reactive Ion Etching (R I E) JPXSrfr ot, MffilWS, 

io #MKl6/h>fcf£* R i Emx\z&-oXf£±Ltzl)\ixmnm$:W£tz>fztb\z. 

««WfcOT0JjPX£frfcoT, {fc^Wfc Wet Etching, XttR I EJnXCio 
Tf64LfcJJDX^SSS:l»*"r*Jli:H«tO, mmft&#W&#T\ L^Sk 

05 2 (a) lZxkLX^Z>£?feWW.\Z, 0 1 fc^LT^SSFfflttl 
J5 I#&£teJ8LTjDXLfc8L 08*. tf, 05 2 (b)> (cK (d) (e) 
C^bTV»*<fc"5H, PHSj&>£>, R I EJPXWJnX^S^MUT, ft 
»fcTjSLTV*£gB#£/R I EJJOXfCT^-TS. £*U:J:9, 05 2 (a) 

<m<X, Bi-Convex SHfMKfc:, 05 2 (a) fC^LTV>£i*ffi 

20 ©ffefe?), &f#g&#5 1 <OB2ifi7 4, 5 jumT\ ft 5 2 <DgB#©JP£# 
24. 5 (tmt. M^(D-SJ¥^t^5<Dj?$^2 6. 5 um<DMVt£. 
05 2 (f) ^^LTV^ct^^, §M5 1(Di$^5 0. 5/tmT, ft 
5 2©BB#©JS$#0. 5 wrnT, S»fflJ^O-S^VitC:50JSS*U. 5 

25 ft, ^n&omx^mtLx* R I EjPXtCct-^T^^LfeinX^Sl^, 
««W^W«iPXS:^fflUT^-rs^Si4tt*S. 

0 5 3Rtf0 5 4£jSf«fc"5l;:. ^l^JPX^SibT, 05 3 (a), X 
1*0 5 4 (a) fcjSLTV>5#l&ffil 3 £, ^*^>^LT&JRS«&£JBfifcl, 
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T, *HtRl 3<D*>LWftt£tf&* m&tfO. 5mm(Z)[H]«tC> R I EJnX, 
X\**<Dm<Dit¥mU Wet Xy?>^£g:£tefflbTflNtb&&, !f§2tf)iP 
IfgilT, Ell (a) iCTKbWS. ttM*W£inX¥|*£, fct±tf©gi2 
<Z)JPX^&<b-f i2©iDI$Ml) 1 «ff»J#H:tCTWfi'JS:ff 5® 

ijl/>;C»$T\ b/^fc, 0*£;*bW£ci:5t;:, UftfflftS 1 tZA- 

SSfc, 054 (c) II^tTt^^ Bi-Convex SJBtfK:, 8<J3]PX <h > W 
mjnl^MbTiPXbfem> 05 4 (c) K*bW£ Bi-Convex SHIM*© 
j^fflJM^b, 9. 2 5 /trnfOR I EiPXtlT, Mil* Sl-;f>^ 

flPXKT* ffiWtffci&g/Jvf 3£> 05 4 (d) XttB5 4 (d') © 

7£$<7X ®<n<T, ^nmo Bi-Convex iM©7K B B B *lf S:f 

Sfcfc, R I EjbPXKT, Bi-Convex 3H#K&> ffl<HJB#£ie/hbfc&©. 
Bi-Convex HHMK£MiBW£MX«ttfc£<&, ttlttW^WSlHIX^SS^ffl b 
T, Bi-Convex M^tKM#J®fr£> W&inXSrfrfcS fr, Xttffc^Wfc Wet 
Etching fet*©HDX#g!iCT, R I EflnXKJ: 5iPX^MS£l&*T3 M 
^«MtJ&<«fc V>*SUg» Wffl*S. 

ft, 05 3&£>*05 4H^bTViSUPX^a©lftWtt» M^2. 0 mm © 
*S&ffil 3fcKlbT©l&93£fTofcttn£fc* HIS©iPXtt, ES*n inchX 
1 inch, Xte2 inch X 2 inch Xte*UBtt®7kll# 1 3£&fflbT, 

05 5 (a) M@5 6 (a) tC^bTViSOtt, M®P^SPX^«£&ffl 

it, jp$^8 0jumT'> i inch ©sgsij&tt©, si«^ii;ifl 

JJPX$nfc7KMl 3£^bT^£. 

05 5 (b) £1505 6 (b) teU 05 5 (a) 5 6 (a) fc^bT 

v>5, |^Sd*8 0 //m©7KIM£l 3<7)J¥$£, R I EUDXOttlX^glSrfieffl b 
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X, zKH^Kl 3W)t#iJ®^b6 8 ummVUtLT, 7j<,f H « 1 3 (DSD <DB2 

0 5 5 (c) RlEmX0)1}UX^mZ&mVT, J¥$^8 0jum 

fcofczklHSl 3<7)J1££ 1 2 MmlCjDIbfczkMl 3 <£\ R I EtlOISrff 

7^o/iM-#j®^^/fw, yyit^mm, NH4HF2, x\$nFUE*mmLtz. 

fcfWctWet Etching ^/^T, R I EjPXl'T^^LfcJnX^Sl (#S 
m<»3tt) 1- 5£im|&£bT, 5 (imX\ 1 inch (D 

tKMI 3£ftlXLT^3ft*i£^LW&o 

0 5 6 (c) \$, R I EJnXcDjDX^^^^fflLT, S«K JS£^8 0wm 
^^fc7jc B H a «l 3<DJi££l 2 /zmtCJaXbfc7K B B H Sl 3£, 7yfb7kH&^ 
NH4HF2, X«HF&<i:M?£tWcAnT, R I ElNX&frtS.-itzfcMWfr 
e> 1 . 5Mmt, R I EJnX£tT&fc>&^Jtffl®frb 1 . 5 tim©, MAI®** 
b h-^;i/T3 dm^, Wet Etching £fT&^ TP&£f £ £ <h(Ick 0 , 

R I EflDXtCTfg£LfcJQX'£lfjl£l. 5 //ml&£U ^iLT> 
9 wmT\ EH^l inch (D*&m 1 3£J0XU ^ y ySfc&ffl LT, 

^TO^w^jnx^ff^-5. tt±tfjnx, xn^nt^ox^^m^Lx^ 

@5 6 IdTKLTV^i:^, SAD, ff£^8 0 ;ti m feofcTKH 

fil3%, R I EflnXOjJQX^Ix^^ffi IT 6 8 umMKlWt. LX* tKJMK 1 
3<7)J*££ 1 2 Aim<hT3<^ R I EJDXICJ;^ 7vm%. XliSi^O, 
^>&WtJ<M1 3tl«-r^t^t'^^f £it>!&l~T, «1 3©^ 
®±£D, 0. 2 ^mfiST©i$O^ST'©IS(DgII^ +aU~S 

£Eiu®, ^^{c^^^piicto^^-vi, toxins m&n) tu-ox, 

7KH1K1 3(D«mW^W^S^iSTT^>o I©* B B B I1 3 
£&#T3@tfHCT> £30, Mffi^JjnXKTffi^TV^ »SdS80AtmO 
7KHIR13fc» 05 5t^tTVi*J:"5lC» R I EjJDX£tT /ioT 6 8 //mPjiJ 
Oltb, JS2£ 1 2 wmi:Ufe7Ka«l 3®, R I EijnifcfTfcofcJtffi® 
^b, X«0 5 6t^bT^*«J;'5t, R I EjDIfcfTftofcfrffiiiu 
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^\ZXnX. -ffc^WftWet Etching Sfrfc^J^ Etching 
gCDttJICbT, «||-r* JltlCkS, fc^WftWet Etching Srff^ioT, R 
I EiPXfcTJ8£Lfc, tinX'£flJf £Jf££bTl. 5/imi€MXlWJ 
ffi^e>P££L£&£, 7^y^^^ffltTHM«)/j:¥fmiDX$:-r^^<hT\ zk 

Mi 3##3fc, &?x^%n%tot£®&&mou?z£t>w*zztwmm 

bfco 

ft, R I EjDKlT^UfciDl^Il^i^fttbTtt, 04 5R 

M£$fflbfcMinx, :m/swi'Wgijnxfc££tefflbT*>«fc^. 

SI IK. B5 7l:*UW©B. ifi&#2. 8 9 mm®, if 
3**2 9. 5/xmT\ M®£t>fw, Mt5Sff»lXl$tt£$ffl bT, ^iStt!fe»- 
WgftIX(#U">>^)b^ 3©««* (5 6. 5 9 5M 

Hz) <D#tt£$I£bfcll$y0"? ! &&. 

fg2£, 05 8H*LTVi4©li, R I EjfflX©taX¥©«H£JBbT, 0 5 
7(C^bTV^, *SS1 3(D)tffiiJ®^^^ 12. 1 3 jLtm&l»*UT» 7KS 
«13©JPS*«, 17. 3 6 umttZitz. 1 3 ( 9 6 . 15 

9 9 mh z ) cDft&zmfeistzmmmx&Zo 

%3\Z, 05 9fc*bTV>£©Kt, R I EJjDX©J)nX^l££:&fflbTjnib 
fc, fcHSl 3©£ffi±£fg£bfc» Gnfl&^JDXlEHI (^il©^) £ 
Bi5t5SWl:T» 05 8C^bTU£7kllKl 3£K R I EflUXSrlT&o fc 
fr<Bl!Brt>£>£W\ SJf^riJ6 5<hbT, BUfc-fe'J^Afc&ffibT, 

inx&fTfc^ sstbx, r i Ejpx©lnx?aJcT564bfc, Jnx^Sl 

^PfcirTSfctf)^ 0. 12Mm^l4LT, tKSS 1 3 <DJ53#, 17. 2 
4 timtte-jtz'&CD, *IM81 3 0ffift» (96. 8547 MHz) <7)!t#tt£ 
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I4C, 0 6 (MCT^LTMCDte, 0 5 9 Cl^UTV^ 7KMl3©jp$ 
17. 2 4/imO, tKM 1 3 <7X flPX«!^ <fcD-|£«£T3g 
Mf'T. nm. 0 5 9kjSLTV>**S«l 3*, WWJ6 5 £UTte, H3 
©Ji^<h|WIi;<, ilttU^A^fflbt, 4. 9 6 (imOBZZmik 

5 IT, tKJbI&I 3<£>JP£j^\ 12. 2 6 jLtmi:&-3fcft©, 3®«» 
IS (1 3 6. 1149 MHz) ajJtLfcH&HT&S. 

±iE©^i:^iftBjT^i, £f\ tut:, ms 7 iztflt^ zm&WLomm 

0^U S'JM©f6£ ¥SM©7j( H B B fil 3 £LT!i, *gfcffcfe» 

70 fj§ 2 Jl* 05 8 H^LW3<ZMiL R I EjjPXcDiPX^&^fflLT, 0 5 
7fc?SLTV>£» JPSt&«2 9. 5 //m©7Kfi« 1 3 £> 12. 1 3 jum£E££ 

15 %3\Z. 0 5 9\Z7*LT^Z><D\t. 05 8l^tTViS» R I ESPXCDjPX 
fg^lT, 12. 1 3 /zm£B£*Lfc&<hcD7j<IM£l 3®, R I EJPX 

zfite-ot^m±frt>^ wmms 5 tu. ^b-feu^A*ttfflUT, 0. 1 

2 lim^iiKlMni^^^lT, 7j< B B B «l 3<DW«JPXS:ff^ofc 

%4\Z, 0 6 OC^L/TliSOU, 0 5 9 fc^LW*7Kill6 1 3 Sg, 
ffiS#J6 5tLT> Iftt'J^ASfffltT, R 1 EJOI£?Tfro&g®±J&> 
e> S^tlt, 4. 9 6 /*m£ffifaWfcffiJgflnX¥§*£&ffiLT* R I EiP 
XOjJPXtTf64UfcJnX35R®S:l»*tfc, *S« 1 3 ©Eift»£«l5£bfc 
25 ^880T*?». 06 0 £^LT^3J«$C£>iR']£0<*:, 0 5 9 KtkLTI^J^ 
fc#©fil:£0£Jfctei" 05 9^tkLTV^§iJ»/&^ 06OtC/KtTVi 
3, Sft»OSI^0*^*8«tT^S^tj&«JpJS. ±E©*g*J&>e>, RIEJP 
X©i)PX?&£$fflLT, fetfct, &V>ifcS!^#©B&&£5£fiLTV>fc# 



WO 00/57494 



-43 - 



PCT/JPOO/01691 



#tB#ftv>, mfflk<D$LM*ftmTz>££tfiW'ofc. nnah, riejpx* 
frfcofczMMRi 3©jpx@£> us, iiwwjDi^^^ii.to, 

^iPXbfc> 05 5\Z^LX^^M>Ul 3(Dmm\t, fk££b<, AVi«S! 

g&l 3 ©JP$£S<T£i#HlT, R I EitJX(DJnX^iS:£$fflbT, tRU 
SI 3£iH<T£<!:, R I EinilCd;^ JOI^KJl (zKHtRl 3<DM±#\ 

fc*. R I Ea0Xt«fcoT5fi4bfc, 0. 

©inii^ us, liw winioJDi^ t Hist s : t 

fpjbfc £0£££<J:?K R I Eini©inX#©©&j&**i'5, tttt$l&fi)F 
»X#©, X, fcW&Wet Etching flPX3^£&ffi bT fc> R I EflPXtf) 
UPX¥S©^S4il5dtttai*S^ <fc¥ttfcWet Etching MT<D1MT^& 
ctOti, ««ttfcW«aDX^K£&JflbT, JPX^HB£E&*b£&5^\ «t 
D-K£*fi**©«^Wfc#tttt&^. ±IB© R I EflPXSrflfffl 

•rs, ^'J-»^ («Wftffl^inX) -R I ejupx^u->>^\ xtefc^ 

ftfcWet EtchingUPX> XteR I EiPX (^pEP(C^fflT^) flPX^ 
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zkji (s io») ©02 mm) t<k¥Kfo*®z.LTs m.m (so ^o^-r 

fc^T->'>-^>'K^iS^7^^<^>»^7K H H H (S i0 2 ) frb&Sl (OXti 

ut. yymit^m, xtZ7vm&itw. 7kiisi3o$i±i:uj*T, * 

JUKI 3©a®±«k!K &3t (OXttOa) ^mt^fflT^tlC^O, *b b b^1 

oM^m. Wifjii. y^mts i 02®^«b, xn^un><z)^*sa» x 

*SflU 3j5*8*UT5£ (S iO«) t^*«^t>*S. 

(S iO s ), Xtt-tOfl&O, KfM»©R (UDIgflJB) 
OOkm®^^ #1, 0 0 0 km©l^tTtt, *S« 1 3 0«IB±Hffl 

2 /nm&^'E) 1 limfeit'T^^. 

06 1R^0 6 2tC^T«fc"5^ te#WfcWet Etching flOX, X««ttWfc 
DPI, Xtt^OffiOtnX^aiCTTOttCiPIb/ii, I^8 0mnT. GD^ 
tt©aS£#6 0 /zmT\ ES#1 inch J^±©£MK©7]<Ib« 1 3*, l«ICJP£ 
8 0itmT% ESAU inch Sk±(D, Xtt&JR«, Xtt-tOte©^^ 

ffl*TVi*» ff§4©jPX*iim6 6©±Kl, $fltfc£©&iFai5 9£&fflLT 
aSO^-Brfc^ 016, 02 ORtf0 2 lfc^l/WS, ffiffiffifclfflXtttoft 
£$fflUT, ±T©?y k°>^7>-h 1 7fttfl 8£&fflLT, 
ffljgflnXfcfrft^ Xtt0 6 3l:SUT^5i5t, £<El^tt<&IH]JiM* 

5 9&&m\sT$i*)'&t>tt&. (H]^WS:^bfc*S«l 3©a®*» ±T 
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mm** w\c?mtiox\ &mm-/)m~tiz\tiz&K>> mxm*\z&^x, 

mz. Tk&cDm&mmzfo^^-tiyT.T'hx^L, ^<Dm<Dm^xh^\ 
mwM<onmzmmnE(D^mnm^ 9^ait, *imri 3mu, 
9*ftAi/T*s«!i z\zw&\sizmMftte&*ffl&\si&ftn\z. wwl mm 

JE#Tt>, 06 1 (d) fc^bWS.kSfc. Piano - Convex X\t 
Concavo-Convex ^MjJDXT S £ £j&«ffi#S. 

v*£«J§M*©, ft6 4£flMLfc, ^4<DjjPX?ISb*6 6<D±fc» 

Sg4 0DJDXaiS&^6 6 O-iBS, MffiW£lJOXttt«£ffiffll/"C\ ±T£>?ylf 
>^7U-M 8£gffibTW£JtlXTS. SB 4 ©An X 

iiM6 6l;MtT^5\6 4<£>i*jg&t;:, tiLttfeVVkUEoMBnt 5#* 

A6 4ftffi(Dm%mti\mmvtm£tez>tf%,\z. *jmsi 3<dmhb#©j*£ 

me 4om^\zx. o?<m<m.^x^z>$im^ wmme 5&mc& 
sbznx. 06 4 (b) ©±T^e»o^fiinT^-r«k"5twB«j, xttwemx 
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1 (d) \Z7jkLT^Z>£?t^ Piano - Convex WTM, X\Z Concavo-Convex 

Lfc, %,4<DDQTffim^e> 6£, EI^S:^J5JcLfc7KS«l 3?:ifiDO^TiD 
XT 3 JI Site, WIDtW. *H«1 3£ttTffifiiJ, TOiDXSrfirfr^, 
#a«i 3Kia^£flMLTV>&M<>:, S®tt*fi±T©7 7 h^^yi/ 
-h 1 7&tfl 8 ©fifr£E*#£< ^ttCiOSft'S^ 0>J*- 

m#£^f&LW3Mte, 1 0{g©l 0 /z m fi[©SH^CTB«J H <h 

TmxLtztfn\i, wMVt&J&fiLiyr^z&mtf* £<&<&&©t\ im© 

ft, 07 lfr£>07 8CTlft^bTU3£-5l;:, Jg»gB#©Egfc-£* « 
0. 5mmil&*^ ftg©Eg£> < Tntf?-*S£\ EMM* 

065, 066, 067, 068, 069 RZ$m 7 0 \Z7fC?&? \Z, 0 6 1 
C^LTV>S*S«1 3 fcHCJ&tt©* J?$#80jumT, 1H1IW$^6 
O/zmT, ES#2. OmmCft^OS^t. ES#1 inch ©a MVtOM'B; 
©2g^i©, TOtf£^f£b£zk#l«l 3£, Xtt 
^•©fl!l©^Mlrai*TV^mi©tI]X»ftl 1 01 Vt. m2©iDX» 
I19ffll,«W:„ ^UT, fg 1 ©JaXffiSbJU 1©±£, Dfl^S: 

^filcb^wx®^, fg 1 ©inxtiib JU l&m r©K±i', ^©££©i*H 

l^til (tztiW<tctf) TZ>i)\ X, 0 6 6RIX0 6 8 CasLWS «fc"5 

Xtt^77/X X«»7tfc£© Agarose fc £©$;i3<J£$ffl bT, $ 
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i ornxm^ i i i'©n±c «$£jBj£b&7kii«i 3&, taut 

7^1 8 HWB&LT^S) HI 6tI^LTV>£> Piaf^lDl 

l^jpxffiliJU i l'oss&fiffauni'ra^tt?, ™#£MLT 

tKIMRI 3®ra£tt£W«toX"rsz:£#ffl*S. tfc^T, tK^b 
^□gfr£>, W«lnxT*3:t^ai*a. 

ft, @6 6Wl6 8II/Tbtl^Ii^«H GQM^^tTV^ 
#Ilfc£0&Sf3!ll 5 9 £&AUT, tMUR 1 3 tC^J&Lfc, 

0 6 5&tf0 6 6te, lffl-roflDUDXKlgSUTOgttW&tTV^^n^t), 
06 7, 06 8, 0 6 9 ROT 7 0 td^LTV^cDte, MrtU inch 0ft 
©SfcOJBtt Srttffl b fc^ & <D JDX KM b T ©K"B £ L T ^ S « 

6 1 /zmT, ifigtf2. OmmWftM"?. MWl&ftOMZ&l 0 /xmA^O. 
5/xm-e©, zKSSirfW. ltt© liiich©SSA^e>, *J 56 «©7KIMS»lW 

067, 068, 069 0 7 0 dWiSffiSI^^ $ 2 ©JOXIfil&H 1 

0 6 OtC^LTO^CDH, IS0tt£)«bfc7kll1£ 1 3 £>, TO 

tt£0fiScLfcS® SS 2 ©JnXffiUjJI 1 9 £HteK:ffi»inXLW*ttB£ 

o, m 2 ©joiner 1 9tmmnax?zz£tz<* cn^s:^Lfc*a« 
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1 3©g®£:, % 1 ©JPXTOJU 1 ©S®£5if»XbW5M£*bT 
ft, 06 9 K^LTl^, % 2 (DlMXffinm 1 9 «, tK^^IrI WS©5^ 
^ 2 (DiPXMIi* 1 9 MMU£<D&mr\i!,&T^2>Z.t\Z&Z>, 

X, 06 7, 16 8, 06 9&I50 7 0 ©, 04* (b) IZTjkLT^Zk? £, 
R I EjJDXKTl 8 p. m £G£5feLfcf£, 310© 1 M m £, 0# (d) fc^l, 
TV^J:?^* «l«W^W®JPXS:ff^'5*^<!:bTt)«J:^. 0+ (c) £^ 
UT^S«fc5tC, MW&MJnXfcttT, 19M Oig^IiJDlLT 

X, 06 4l:TRiUfetBU«t5l:, 06 5, 06 9&OT7 O©0 + , 

<Dyy t°>^^lx-h 1 7W1 8 ©W^E^ t«BI5JE**^*tt«lC&* J: 

51:, ^6 4^^fi£LTi^mi^iPxiiBj)*i iat/ti r^ffiffl-rs^tt 

\Z, 1. UmTO, IKTKlTfc, 

7kil«l 3«b^^- X, TKilfcl 3©tilW0©i«i:LTH 0 6 
1 (d), $.1/06 4 (d) fc^LTVsS«k'5&, Piano - Convex if ^, X 
& Concavo-Convex Iftt^^. 
ft, ^6 4«Uc, $gl©2JDX«aJU l&tfl l'K, [ElftMXSrML 

x-rss^uv^ 

071. 072, 073, 074, 075, 076, 077 Rtf 0 7 8 
Jp£#*8 0 MmT, ES**2 . 0mm, 3. 0mm, 4. 0mm, 5. Omm, 
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6. OmmXtil inch U±.<D%WX\ ««©$$# 6 0 jim©#iil«l 3 

Eii6, 02 o&tf0 2 liw^tTu*, raw^nxMs^ bt, 

±TO^<y h°>^yu-h 1 7£tfl 8£ffifflbT\ **U7 3 7 fcE&fcft 

m7 lRZSm7 2\Z7ji-f&?\Z, J¥£^8 0/zmT\ E&#6. Omra©^ 
J£$T\ »$©i£ $#6 0 /tmf, SSi8B#©E&#0. 5mmx0. 5m 
m©»#*>\ Xttfig* s O. 5mm©^JR©7KS«l 3*. ±T©^yt° 

>^i/-M7&tfi8*ffiffliT, ffiW8'JDnx^e>, tt±tf©ffl«ini£ 

frfc-ot* ±M<D7V V 1 8 tdTJJDXT&ffiWtfUmm 2 (2m 

mX2mm-4mm 2 ) T&£©K:*tbT» TS5©7^ tf>^U- h 1 7 K 
TJnX-r^ffi^3. 7 5mm 2 (4mm 2 -0. 2 5mm 2 =3. 7 5mm 2 ) 

ffl£ttlI©Bt9b55&*, 3£B*JfcbTV>*l!aJ«M*fc±£mj-TV>** 

ft, ±T©5s>£ >y-/U-M 7 01 8 l£T©> #f^tPX©Mb3£\ 

mntifi> 0. 5mmX0. 5mmt-^OT\ EUett«:JBJSbTl>*7KiMg 
1 3©Ef 2. Omm^, WAtf* 3. Ommt^, Xtt4. Ommt^, X 
«5. Omm, Xtt6. OmmtTKStR 1 3 ©E&£, *#<T3;i£:T\ ± 

0iJ;Lkt tKS«1 3©ESS:6. OmmX 6. 0 mm£ bfc^KWu 
^^i^Lfc, zk&8U 3©^®^S®©M®f'Ja^ Tffi©<fc3&®8t© 
m&tU2>. K]JtMfc£J&fifcb;fc7Kil&l 3©K®©M&, 6. 0mmX6. 
0mm-»3 6nira ! f. HJ&tffcJ&fifcLfcS®©®**^ (6. OmmX 6. 0 
mm) - (0. 5mmX 0 . 5mm) ^3 5. 7 5mm 2 tft5©T\ 
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£ ft ft o T V >5 £ r. 5 tr * £ o 
07 3, 0 7 4, 0 7 5Rl>*0 7 6te, 016, 0 2 0 RtfB 2 1 (C^bT 

T\ 7 t°>^7V-M 7&tfl 8l;iijnfc£K £rS#EI— tfcZtffr 
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0 7 3 017 4\Z^LX^^>^^\Z, mmz, 7Kb b h«13(^ WMttZM 

yizytf-fu-h i 70i 8{c, isi-©^i:^jpfe*«k'5i^ hmk^sE 

Lfc®£, H«£MLfcS®£> ^SKM^TffiatJPXTSi:, 
«Lfc7kMl 3CT£})PXLW5£#£«^<h&D, ±Ttf)?>yt°>^ 
7 01 8lz, ft-OtfmtftatoZZ.t'V* ±T<D5y\d>>f7l' 
-hi 701 8HTDPIbfc7K H B B «l 3©, Mg&#©Jf 9 > 

07 1, 07 2, 0 7 300 7 4 fciSLWS «fc"5 7kH« 1 3\ZWM 
C3 7y t:>^V-M 701 8*«fflbTW0JJBXT*t, KHIMfcfcJBJSK 

mti^tifi. m<t>ri)\ n^s*«fc»t, 072 ( C )> 073 (d) * 

7c«07 4 (d) \Zt*LT^Z>£?\Z, «l&g&#a*IHl^R£^j£bTV>*£iB 

oniric, ±^e>©flE**stj-Tgitr3i«* s jBj:«). wmme 5tfiwj&ft%& 

t&Sttft^t), &£ffi^±<DMBEft£iP*_3<h, 07 2 (c) £tkLT 

0ffi*&HJft"tSt, 07 1 (e), 07 2 (gK 07 3 (d) 00 7 4 (d) 
fc^LTViSck^fc, ^iJl'fll/>XW^m^tB-r o ^£T, 0 7 1 

( a ) 00 7 4(a) CjSbT^* «fc 5 K> 7k H B H 1£ 1 3 \Z, ik^Wtz Wet Etching 

jjpx, ximmtewx^mzx, wm^comv^^^mmztsaxL 

TfcTO\ tKMI 3\Z. lfflJET*WSJEE*©5fi$«rll<-r*t, 07 1 (e) 
JC^LTViS«k"5C W^tT^Clt^tB^^c X*M 1 3 ciniEE-r?> 
ffi^JE^^TS^tfC^D, 0 7 4(d) 1£/kLTV>& «fc ?\Z* Piano-Convex 
MVtifiM&ZtlZ. X@7 2K*LWS«k3fc. Wet Etching 

X, XWiW^IIIStt, 7KM1 3®«g&*©«B#l::, dbU>X£! 
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MR** mffl&J&LT&mt* Bi-Convex MMVltfBfilZ tlZ . XB7 3\Z* 

Concavo-Convex «^fi!c$n5. Lfc^oT, EI 2 (a) 

£^LTV>£JiMfc££<Eli;jiM£T, L**fcffi< /JM* <^1/>X (Convex » 

±ffi(DSPX^^^MfflTn^\ 7KHIK13H, ftfWeiu Wet Etching 
JPX, XSli^JDIfg^SffllT, ^0&M#K> ¥ffiM«> Xtt 
ai/>XW#, Xte[H]l/>XS«£^LT£ttte\ 7KIMK1 3tl«b 
XHflI/>Xi»tt, ^KIU>Xgmfc®*'frtt££< 
0*&ittill±©U>X^#£fc9, ^££*tl*0, Bi-Convex 

X\t Concavo-Convex Xtt Piano-Convex M«£^JjTf & H 

>XSJB#, Xtt-tCDte©U>XS!^ttOJBE*^t^<Hi;, JE*»*fcT, 
HU>XJ!MK, XttOU>XS!^> Xtt-t©fl&©U>XS!^JK**^JEftSn% 
^£>T&3o Ig^iUT, ±<£^»OU>XSM*«lil*5i:tl:ft5. 

i75 C^UTVi-SOtt* zkUffi 1 3 ©frffiBjfc'ttfc, fc^Wftu Wet Etching 
iPX<DjJPX^I££$fflLT, P£1W (Single Inverted Mesa Type) £Jgj£UT, 

ft, M^LTte, 07 4 (d) S^tTSo 

0 7 6 0 7 4^^LTV^7K H B H «1 3£, Mffififf®Uni««*ftffl UT, 

3 0[H]l/>X«£^f5)cLfcS®cZX iPXfttf). SM#<DJS££ffl 

I7 5i:^iti^J:^ii> Kj®fflfciraxs*i?\ anxifotftrefc^iS 

£*t&UTV>3cfc? IC^^in^ ffi<fi£jWC* fl^Wfc, Wet Etching 
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lt, iH]«rt»\ mj±(DBm^nx. mx%%m {wn^mm) £> 

-5. ^<Djafi^tt*?l5 AimTfeO, Inverted mesa type £5jMPXT& £ tKJ; 
0, Piano-Convex type HjbPX-rtrfc^tlC^S. ^nttlDll^OE^CJ; Dig 

J^&gc#tt£0 7 8l~^t"#v 0 7 7 fc*LT^SinH**ttf&S, fl^Wft 
Wet Etching fctt£$ffl bTJ&JfcLfcTKHJR 1 3 <Dt% «fc 0 fcfttt#|nJ±LT 

v»s. ^n«ioXn a D « tcffns* «ttWfcffi«irai©£ffi£, fc¥«fc. wet 

Etching tJ:0584T*, JPI^flJI (7y*Ml) WffiHSPXK 
«kOI»*bfeitt, Piano-Convex HJIMK© l/yXIM^SE^ ttfc H <hl~ 

£z>hoT*$>z>. mmm^B-zzmntzt, y&ummzu m, ess* 

tPX^Kl. 0iJxJ£, 0. 0 6m m ffi'&%m$:?2>tdttT°h, M%W) 
ftfe%&g'tZ>Z.tifllh& : £>. ^<Di§j£lZ\%, Piano-Convex H^fcttfe^fe 

±ie<DCt^e> 7KIMS13&, fc#ffj£Wet Etching JPX^ICT, BV 

lf©7 7 \iy$~3V— h 1 7Rtfl 8£{£fflbTffl^iPX£tr&;U£, 

^#tt©-r cnfcTKSiSKi^ ©fif^^w** ri^jBjifc. 

me sffi, mxmmxh*. m*M* 3fc£©&ii±tc:, was** 
swt, i^trs^tci:^ mmv>}<D%m±$:, m<m^\z.mmmx^ 

fr&oTj&T&So l/fc^oT, *SS13S, ft#WfcWct Etching JOX^ 
atT^BKLfcIHIU>X^ttrtffl5t, A°y K Xtt^^x-H 1 5^J£tt£L 
&<Tt>> ±Ti^©7 7K>^l/- h 1 7 Ml 8©8fgJE*T**«K K 
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I7 9W08OS, ffc^lft&Wet Etching SOX^g:£l£ffibT> MffitCM 
« (Double Inverded Mesa Type) £J£$bfc7.KM 1 3 El 7 1 Kl^bT 
5 ^£=fc5fC, 016, 0 2 0 Jk.Z$M 2 1 [CTKbTVi^K MBHMln]X««©± 
t°>7*7V- h 1 7Rtf 1 8£&fflbT, WgiHlIbWSttSlfciK 

X, fli^ftlfc. Wet Etching JnXtTfg^bfc, » 0.2 tfm**e> 0.5 (ira© 

fiDX«tt*£fflbTlS*£bfcfcfcl;:, -St, «&Wfc*H4a*, T<nTV^ 

081, 0 8 2 RUM 8 3 te, ik^ttifc Wet Etching JHI©jj|]X#©:, Xtt 
Xtt-tOffiWJlPX^SiS^fflbT, EaJBtt£JBricb£*il 
20 il3©, El«£^fi£b/iSMfre>;&\ XteD3^l*£J&J5fcbfc*iiiJ&>&R I 
EiUX, Xtt^W^Wet Etching flDXMX^&^ffl bT, 19<tra^ 
b&SL R I EinX, X«flS#«fcWet Etching mx*ftfc?Zt\Z&K)%>k 
bfc, #9 0.1 /zmfrS 0.5 /zm©iuX&KJg X«fc£«lJI» 
&33J1) «\ 07 1 CTSi^bTV^«t-5fc, Mi5W«lJPX«ttfc«fcOI^5&f 

SLTt^. ft, 0 8 1RI/0 8 2 t/KbTI/^ct^H, zkiifcl 3fc7Bj£b 

18MLT, XIHM^fiSbTt^TklljKl 3<Dg@£, TS&<D?yt: 



WO 00/57494 



-55 - 



PCT/JP00/01691 



1 8 thlZ, 7,7x-> 1 5£S£ofc?y t°>^7°l/-h 1 7Rtf 1 8Tfc«fc 
-M8tt» /bH, X«X7x- h* 1 5&££teofc^y tf>^7V-h 1 

yo wmmx-rzztifim%z>. ±T©7^t:>^7 , u-M 7^18 

ifctc, /ty XttX^i- h 1 5ftM^fc7y h°>^7°l/- hi 
tfl 8^LTfc<t^ ±T©7 7t!>^U-M 7^18 fbfc, 

X, 08 3 H^tTV^ct^il, tKIHRI 3<DIHflMK£7gfiJtLTV>5£iii£, 
75 «iSSXSfcM^fc*^fctt,±"f©7y fc°>^7>- h 1 7Rtfl 8tt>^ 
h\ XttX^x-K 1 5^IAo7c^^tf>^7°l/-h 1 7&tf 1 8£&ffl 
LTffigJnifStJ;^.. 082, 08 3 C^bTl^Wtl 07 2iITf& 

SDfl^OrtSSH. ±T©5y tf>^7°U-h 1 7&tfl 8©±T^e>OW« 
20 JE^tCckO, MU^*e>nT, ffi<»l>iil&g5#T&£, J££j&*0. 5 Aim© 

T©7»;t:>^-M7Rtfl8l:, A s 7 F> XteT^x- H 1 5 SW? 

©&JR«©» 7'7tT>^7 , U- h 1 7Rtfl 8 ffflbtfe, KHEMfc&J&JSfc 
25 bfczKIHSl 3£, 1. O/zmfr&O. i /zmETF©© 

±T<0 5«y tT>^7*U-h 1 7Rtf 1 8 LT«ff«iHII£fTfcofc 
J1£C&, 06 4, 071, 072, 07 3M0 7 4 £^LT^£<k"5ft, 
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Piano-Convex W'tt X\% Concavo-Convex W.WfcV> V >X^^^J]PI1" £ Z. 
ttflti&Zfii^ 0 8 1, 0 8 2 SOT 8 3l:iLTU^^(l SxDL3#'0. 
5 /zm<h/h£t^<Z)T\ @</h$V\ Piano - Convex Xtt Concavo - 

Convex Xte Bi-Convex L^Jni^tii*&^o b^U @< 

£<T, M<»V^W<7) Piano-Convex Xte Concavo-Convex gJfl^, 

Xtt Bi-Convex MBft(DMW}=f'$Ltf&& : P £JPXT3 £ £j&«ffl3fe*©T, 

0 8 4£^LWS©tt, fc^Wte, Wet Etching iPX£>jlPX^g:£&ffl L 
TMlfc, Inverted Mesa Type (E11/>XM) tCiPX L/izKIbIJx 1 3 0, 'J 
7^>XJ^M#ttcO?l£0T&3o &fflLfc*IHfcl 3 0|WiAT*^ 

«gc#ttfr£frg-f 3<h, U7£*>X«S&M3M4#9 1. 4MHZ&OT, 
18. 271/im <hft£ 0 

08 5 l£^LTl>££>f3;, 08 4tC^LTU£, fl^Wfc* Wet Etching JP 
I0iai#©££fflLTJ§*J*L&, Inverted Mesa Type (E]U>XJ8Mfc) KJPX 

»4#1f0*^fh*1-«»t, U7^^>^««[*«f1t**9 1. 4 9 9 5MHz& 
(DX\ 7k,P H «l 3<DMWi&ft<D&2\** 18. 2 
08 6 C^LTHSOte* 0 8 5C^IT^^, Inverted Mesa Type ©tKbh 

2 1 7 w m l&^Lfc&PgT©, U7£*>*J3«»#tt©»l£BT?&a. 0 
8 6{;i*LW3MjgK#<DJ?£te, 1 8. 0 34/tmt&5. 

08 4, 08 5M8 6C^LT^5, 3 -3<DJiM©$J£0£it<grf £ 
£, 08 4K^LT^£, ffc^W&Wet Etching iPX/£tt©lni^afcT^J5Jc 
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o. 02m mmwmtaxigmzmmLT* mwtmimmi}ux\zx^ 

3&ICEI8 5tC*UTV>5*SI«l 3£, m M®«ff«iPX«l«S:<!tffl 
IT. fcttWfcffi&iJIIXCT, MflJiBd^O. 2 1 7 p. m P££b7c* U7^ 
^>XM^#tt©»0T&3II]8 6 118 5 fc*LTv>*«afcR 

0 8 4, 0 8 5M0 8 6t7KLT^&, U 70 $ >XJ^«#44©&iJ£0 
^e>f«J»fT*C:t**tB*S©tt, Wet Etching JnXCDiQI^ 

JgJ& L 7c 7ctt<ZX Single Inverted Mesa Type (frffiWlHI \s>Xl&#) . Xtt Double 
Inverted Mesa Type (HtM^IHI 1/>XJ§MK) 0ttJBT«, £»CD#t{Cl, 3&>fc 

?ilTH«lt5 H £j&*ffi#fc v>j&*. 0 8 5 ROT 8 6 K^LTv>* J; "5 

M®w£iax«tt£&ffiLT©, mmbtmmi)\\x\zT, 1 3 onfteR 

#<Dffi<H®J&»£» 0. 02/tm^O. 2 3 7 m m £Rfc£T37cttT\ ±fi 

08 7«, 08 6iC^bTV>£, 'J7^>7^&fC#tt0<7X ig»)gj5^(7) 
ISff^^^^taJfeS^iitt, 0. 8 M m g©jS0±#0;&UB*Tv>*;:£T' 
LfcTKHtRl 3£, TOWejNIfcttfctefflbT, ttlttttlcWaUnXSrfr&a 

&5©T, KD*<¥ffi^^jfit\ tfbU>X^fcWSJJ0X*«ai*Si:Vi5 
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0 8 8 ROT 8 9te, zKIMKl 3CD|3g», ffc^Wfc* Wet Etching JPX, 
Xte^CDf&CDR I E&<h*CD;!)nX?g:£&fflLT, WU>XMW (Double Inverted 
Mesa Type) K^tfc/KM 1 3 £, M@W^iBX«5:ffiffl IT, WW 

0 8 8 ROT 8 9 fr\ El 7 9, El 8 0 , 0 9 0 ROT 9 1 KtkL W&CD<h 
ffijS-T-5)^^> 0 7 9ROT8 0 ^tkLT^SCQ^, MWlfflftOtiLW.** tKIb 
t£l 3CD^i>gB#»f&LW5CDK#LT> 0 8 8ROT8 9£^LW3 

08 8ROT8 9K^LTl>3£-9£, 7K B H H ^1 3lC^fi£UTt/^ffiK^ 
£, zKbs$R 1 3©t^^ckDTe>UT^r5t, ±T©5»;t>W- 
h 1 7 2kJf 1 8 CD, ^n^tXCOWSE^^WcC^^^^ 0 8 8 (e) SOT 8 

9 (e) K^uw&^fc, mmi&TZfite?fft<DMW}ffl#<»j&m^ ¥® 

#86IMfc b T & t £ 5 £ o 

1188,089,090 ROT 9 1 tC^TJ: "5 K, ^-Offilf {t^Wa. Dry 
Etching, XK-ffc^Wfcu Wet Etching JOX, Xte^Offi<7)inX^g:£&ffi LT, 
HJB#£JBJ£Lfc*fitRl 3£, PSTOSnXM^fflLT, 

%T\ ±07«j/lf>£^l'— h 1 8 H^A^S^ffi* ? 4 5%<h&£&lc:, 5 5, 
08 8 (e), 08 9 (e) ROT 9 1 (e) IZ^LX^^Xoti. &1/>X 
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NO* MS 8 ROT 8 9\Z7TsLX^^^0\Z, M»£7KIMK1 3 

^ofe>i/T^5t. Mmmfr < b<DW)i±fi i %tez>%>i"> 08 8 (e) rot 

8 9 (e) IZ^LXMXot^ &ls>Xl&WzfcZ>. 

H"® (Single Inverted Mesa Type) , XttM® (Double Inverted Mesa Type) 
R I EiJPn^ 7°7X^Xy^>^&£'<DDry Wet Etching JD I, X«fM 6 W& 

wet Etching jnx, xMttW&Joi. x&^©ft!ioinx^ urca^ 

jRKflnXL£zKlltR£, **U7fc«fc92&Em£»3i*\ ffiffiWgftlX 

^<DK#»S®£±T^£I°]B#(- WJWTOfiPX^T&o^ TIE 

£§3&te> [H]«HJPXLTV^7Kb b bIR^> rotK£JPXUTVi5g®<hK 

fg 4 ±T 2 y t: ytf-JV- h KEI UIiJ£<£>^£^JPfc>& «k "5 C 
0y mt) ®JPS#J£<T> ffilB*T*V> m*.\i. 0. Urn 
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©Afflict 0, Wmffltf&mzmV&tbZtiZ&lz, WU>Xl&ftfoU&1&& 

tzztfcfcr)* ®m%TB^. #y*.«\ o. i um&rf (S#&t\ i 6 ghz 

Piano-Convex Xtt Concavo-Convex SHgJK, X\Z Bi-Convex MWfWOlM 

iSr^Stff&^^t^ai**. Piano - Convex Xti Concavo-Convex 

MJ&ft* Xtt Bi-Convex £ffiM*fc£<D, 1/>X«©»^ 0J!§£, TKHjgft 

^^37,hT\ **HJPX"f *^t*<m*s. 

5#IMR£ffl£ftlXT*>J§£, ±T2fo<Dyy¥>tf7°U- Mca>tt*ffiEJBE 
©EE^^HSp-r^ClciiT*, V>XW^ (R) gfil:i»t5:t 

Piano-Convex Concavo-Convex Bi-Convex M 

fg 8 MffiffiSflnX&tt&teffl IT, Piano-Convex ft, Xtt 

Concavo-Convex m.WM. Xte Bi-Convex Uttfi: E(D, U>XBft&l&tf<,'T& 
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m-mm±T~, ti£ifi%£\ZttfoM*RO). Piano-Convex MMtt. X\Z 
Concavo-Convex SMK, X\t Bi-Convex MMWD* U > XWVKDMW)!- S^B 

>X»T\ =be>-£c7))t®^¥®^ (Plano-Convex Xtt, JtiBtf 

ai/>X^«T, ho-^OYxWhmvyXW^ (Concavo-Convex SMKh 
XttP1SaU>X^tt (Bi-Convex mj&VO* X\Z*V>m<Dl'>XmMftQ!ft& 

Bi-Convex WMft, X\t Concavo-Convex MMft<D&'alZ\Z* 2~D<DlM 

\z £a s q tr o & < ss vi*f H sft ^ * sift set pjg 

#5£9l0lJnX^&tt, 7K H s B «t#figUfeGa^ (&MESAK Xtt£iU> 
TV^U>X«^S^^}t!±^M<i:±<|Wli;i±^M(3T, SMffllC, £ 

<iwii;u>x^^wT^^<h^tti*^oT\ iMo&ft&m&z&zmx 
£inx#aj*fc k ^ffi £ -5 ut & «fc vi t , mm e ? t t ; t> «t k 

X, *Sfit^fiJtbfclHl^©rtgSH» Agarose 

D3^rtSR©3fig©4i^€:ff^-5^tt)ai*4*«, Piano - Convex 

mMVtouyxMVKDmm^ttetzZte^o x, muyx^n^uzmmM^ 
ii;M?>^t»&i« T&fc-^ iai/>x«i*ig&££ \z 
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3 z. t iz ft z> x& h tb z> Jnxf 5 z t #ai #ft i >to ttT tefc v>. 

j£<#BLUT^5MS7y^fi (jao®fiff0JPX«M) ^HffllT. High 
Frequency, Piano-Convex Type Quartz Osillator (ft$gf£&?T&5 vl 

Chemical Etching I^H4i;*<!:*Af)nS*MW1#tt*tR^5lniaK 
1 (yyMit^M. Xltmtm Mechanical Polishing T?l$£1"*Uf, * 

MW? V :/&£ft/fl bfc Mechanical Polishing |<)60 MH z (AT* 

i^h-Dtlo L#>b, Chemical Etching Single Inverted Mesa Type, X\t 

Double Inverted Mesa Type <D*><D£flni3&#£"f *Uf , 7 U— Ag&# (fi^J#SR 
#) j&*3 0/im (AT^7b©iD, *U60MHz) KftS^T'iQXSrfT&a 
C:t**ffl**. J t<D±. mxmz£.VZMW&ft<DmfrWm®-V Convex JB« 

X, 0. la m WTOi^itTfc, Chemical Etching 3tlTV>5£®£» 
Mechanical Polishing £Tlfc*Tntf, *(Ifc«&W«M4©lR]±J&*ei *>n& C t 
«&W8H4£»ft3)i (Jni35«l) fc&m: Chemical Etching 

£frfco fc^oftaw^&afes-r zismmw Lit z.tx\ ^o*^ «s 

Jgi&ffltfr** 1. 0|tmi5>60. 1 /x m JETF<BffilK£"e3*<ffiB!K ffi^BX 

W-tiLMft* XteKJ^ttKiJnXLTv^TKIMRS:* ^ 1 G>flnX*i8&a£» 352 
OjnXtfilft^&ffiffl LTtfl*5£TfcljnX*i«l&£&ffl LTJPXT«>*^ Xtegl 

3, R^4©jnix*ll&m«:ftffltTiPXl-«)*\ xtt^ftfi^ftMxtfi 
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&\z. wM&ot. mmmmtuxmmtiE^mvrz, w-mmmtuxom 

gtfi&<T, □T.h^Vi, JJDlMft^. 

Wet Etching JPXOlPX^a&fieffltT, KJI^XSHIMK <3£ MESA SJIMK) 
£^fiJcLfc*£> 51 1 ©JnX»^<h, 51 2 (DjJPXM^^MLT^bfcJD 

x*fSbHc£&ffl-r3j^ xtim3©tnxtiib*^^ffl-r^*\ xu^cDmoB 

-@<2M®£. MffiW^JnXW^ffl tTW^JDX-Tixh, MlfcTSK, 

®7K B B a 1S^iillJ^^^@K*1r»<W^inXbT ; fo, mflmfc^ftft Wet 
Etching HnXOmX^fklZT. WU>XmMVl$:K&lsT^Z><DT\ tym®ft 

©R I EJ0XOt)DX^©^fflb^<T : b,7K H 3 B ^H^$r^^$-&^>-«i:^<, 
1 inch*>e> 2inch£JL±©^:Pg07KaS<Z)WSiDX^lii**. M^£Uc< 

®r i Ejtox©inx¥grai, -f^-xawTKs^t. *£T*fc£t::5S£ 
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©agiS«|jgK:^*-^£4;LS7^ »«Wfc«ff£JnX<DttlX#&tt, 
jBSWEK^AS^X-^fcL K£^16£bfc^iJ£j&<&S. Xfl^Wft Wet 
Etching JDX CO JPI¥^«> R I EinX©flnX^©&£\ 7K B B B t£<Z) Jet 

jnx^ffiT**. 

ftCT, JDX-SISl^K:©jHT5fc*JtT^:<» JnXffill&^0*®±t, Agarose 
IlTt), i<I< WX\*. 1 Mm|*W<DJ¥ 2) fflmiNX-?Z>Zttflh%Z>o 

«±(C, «*fi»± (#Jx.&\ »10fiA^ftl0 0i) ©. wv>xw& 
«£^bT^&7k B B B 1££> JnXffill&*©£ffi±fcK9ttttS<DTfcttnfcf, 

1 1ST -d fin H tc BA 0 ft 3 © MliliTfe^). 

(SMfcfWj: Wet Etching JtoXOfiDX^g:^ «ttWfc«ff«JtoX<0jtaX¥»© 2 
o©jPX3Wctt£MbT, 7K B B B «£WiPX-f3©T-$>ntf> 7KSfi«J^> 
X«* B B B 5&lgT <hbT<7X £&«Jft#13-#&V^ ^«©&M?:^ii-ri)c R 

i Einx©irax#SttttJ*a;£W\ tefflbfcws?a*.J:w*n£ , b, s^NfIB 

|fflt^(DTfetlH SiJt^iite&^U XR I ESaX<DiPX^^5:mjPX<D 

ddx#^^> tsagSffloDjiax^attTM'rscTffcntf, RiEjjnx©i)B 

X^K«, TWteb^JnX^IETfcS. 

(D±f2©iPX^I£&> 1 inch A>e> 2 inch ^±(D7K b b1S (SflQ K^ffcTSJI 
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)±llfftilft^> 4fc#W&» Wet Etching JPXUT, Single Inverted Mesa 
BW. (JtSfl^TOtfK X \t Double Inverted Mesa ^ (Mfflrt*B!]JfM*) ©, Gfl 

X »/ > ^UPITfP -5 31 £ #ffl ^ X A - X ^ -f > £ ^sfc-r & £ t Mm z> 
©t, &*fcJ:S*«0^j£#M£ft£. $ bfl> CtltC^Ov fl^Wfc. Wet 
Etching in I, MMis 7 y XttNH«HF s , XteHFft<H<2M 

bo. lAtmfi:©, «<»k 7y^fl:^i mx^nm) riejpx 

fi5ft«M4£teT£"£a®T, R I E ini®Jni#Ifc0«££EI C < , fl^tfJ&u 
Wet Etching JnX0ljnX#©£fTfcofc&£t>, ffi<»V^ lJPX^flJl> ^JA 

Mfflbt, flPX«®£l&£T&<^ *§t«Jfc#tta*S6»ffl 

R I EiPXlCct^X^^>^\ XfcMt^Wfc Wet X>y^>^jjPX£ 
it¥Wfc Wet Etching SJHfcKHUfctf&ofc. fCT, 

M#®fiEfr£?gffiLT, UrbViR I ESnxtCck?)> xy^>^ • #'J y->>£\ 
Xtefl^KJfc Wet Etching £#ffflb7ciPX;£&, XteR I E }JPX£{£JB Lfc, 
i>;f>^'^U-r»^- fl^Wfc Wet x y J- > ^flfffl © flPX;££<ZX ?k 
^ B fcC<!f(7)l±«^iPXS#i^^^-r^-<hT\ 12 Sum 

iM^i2. oghz) omm&m. ^m^.mmmi-(Dmm^€t^z\t 
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SSIC, R I EjPXtCck^K JLy?># -HMyi/y?. Wet 
Etching jjPX©tffffl> XteR I EMXlZ&Z* Xy?->>f • #U r/^ • it 
Wet X^^>^ini> X\ZR I EinX©0fffl£l*93gi"ijnX!i$B£ft 
#*,0. 06Aim£ (@«Ij«m&J24, 0GHz) 0 

£©1 0 Ofi&R±&ntfSft-f *S«S:SIS*"e»< UT. S«K 

l3I/>XftM*, X&dbl^XEM^ X«¥«J&#£* RIEjJPX, y^x-r 
Xy^>^JPX, Xtt^*>5-'J>^i:©» fc¥W&Dry Etching flPX, 
XIJ Wet Xy^->^JjnX*fTV^ Ofll/>Xl!«> Xtt-t© 
flil©W£^J&Lf£®©fiffi©£®£* R I EJDXlC^&Xy^^JnX, X 

tt^©ttox»;f>^Si:x. £»< -^©^©iPX 

Jp£#7 5 /£m©7MltRt£, a?S#2 5 um©IHlU>Xg!JB#£J&JEfcU M 
gfl#©Ji££l OwmSf S0*M OMmS*. £©SD©4 0 wm©rt» 
3 5Mm^ IHl/>XSJ«©Kmfre>*:W\ R I EJlPX, X\ffyX^Xy 

wet xyf>^t*ofai:T, pj'JDfcfcm, so 

©5 jzm£, ««JnXTWgJWXT*C:tT, R I EUDX, Ifc^Mft Wet 
Etching, X\Z7°7X^^v?>?y£Z^tiUXl,tzmzlti&Z>s &nm0&W (JP 
X^M) £H'J0 8E£LT, }JPX®£, ^ffiHW^iPXl"^ H £#fcH*S. ± 
B2©J0X^j*T*n«, fcttiinXfcfT'SBMHa, 5wmW^lt, «JPX£ 

H$^7 5^mW©^ 0»J;Lfc£, JP3#1 0 0 ^mOl^Tfe, R I EiP 
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3 5 nm"e$>?tz<Difi, JIS^10 0/imO«^H 6 0 um<DW^ 
5 /zm^e. 6 0 /zmlCftoTt), S If l^. ftft&Stf, R I E3JP 

t, mmwxzmmLT, wwnttctti^ ffl#2>a»e>T&5. £®*aiR 

<D&21fi* 7 5 umOm^^Oh^ffim^. 1 0 0 umJEU: 
OgpjJJ (#JxJf, ®g#2. 0 inchU±©E€l*^#ViSS) JPX/^\ 

®^pg2. OOfi^S'f^lC. 7k H B H 4&<7)S1St~ftJ&T3;i<!:#tfi 

<2);lcSI«0ff3#flKfcoT*>, £<£\ 3l£iS££-£3;i<h&<, 

®R I EiOXfcJ:*, I^>^^ l Jy>^ffffl, XteRIEJPX£&fflU 
fc, Xy^>^ • #U-»^ • Wet XttR I EJPX£ 

ftffiU&l»X;£i£fc0T, fiEST* »<, JPX*stB*S. 
©ft® (Single Inverted Mesa Type) „ XteM® (Double Inverted Mesa Type) <0 

Piano-Convex MBWtVWi&b. &£-£<Z)MK<7X Piano-Convex MMVl$:W 
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J5KUT^Wi» Piano-Convex M&ft%B&LT^%Mt\tK-tt<DMWfr*>* R 

W., X(^0l©ll»Ifg^ffffltX, Piano-Convex S^CDS^fflS® 
*UaXRZMB1X\X.'tZ>Z.t'V* fi<8M^ Piano-Convex ®%\ZB 

Se>fc:. Bi-Convex S^O*^*), £>5-^«© Bi-Convex mj&ft&te 
j&LT&tt^ Bi-Convex S!^R£^j£UTv>S@®ffiiiifr R I EiPX, 
XfcMt^WfcWet Etching <7)JPl^^£<7)X^^>^inX$rlT^^<tT\ ffl 
MtfKffiS^LT, i<|U, Bi-Convex S«£MU -^CD^, Bi-Convex 

oT, RIE, Xtelb^Wft Wet Etching ft:i:l:T5£4Lfc, jjPX^KJf £H'J 

^t«fc0, TKUfcl 5 Mm&±©TO#£JBj£L£&, R I EtJPXdTfS^L 

»*1-3&©> ««W^«f«JBX$fT^5^tT, RIEJPX» 
<DX&&ti o Z.ttfiti&Z> 0 ^tlt'ckO, R I EijnXStffi&tefflLTtK #& 

Kfftft* tti#£ H £ £ ft o o 
ft, MI(5?X*>^ffllT. R I EJPX^rtf "5 
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5 mm Wik ©ft £ t tz # Jlfcfc E £ P IS t L T&ffl T £ & £> fcf, i£ $ 

So 

5 Fy4 7 4 )lJ*iWW5£ftlsT\ f >2>*fa&%,tfiV7> b>FRA0 6 3-5 0 (U 
y7h(Df$5 0/im), U 7. h > F R A 0 6 3 - 5 0 X 2 (l/vXh<7)Jp£ 
100/im), XS'J7h>FX-150 (1/ hOff $ 5 0 urn) <DYy 

fflbTXy^>^UniUfc^ SS» tt±tf«^7JPI> Xteffc^fftft Wet 
Etching (DjPI£fi : 5iPI#?£&£>te\ S<, 
75 {IT, M<it<T. tKMSt?. &tf*li#il : ?£fiifi 

AT#y h<Z>7k,f|T\ E&J&U inch. 3U*2 inch <D%&. zK&KOJ* 

^<»<T, *&£#B<t> «$c^;Sv\ *||£lb^£§SfFr*i:££, # 
I^IILT, R I EUPIt, liWWitt^, mmbX. R I EtPI<^ 
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Wet Xy?>t7\ X\$R 1 EjHIIt«fcO, ^3ktZ>WM 
zKSSii ; f*^TSli»BI5^©iB»^-StlRl±-r*. X, #3893 ©DDI 
K^S^tA*. ^BKfcB*3©T\ R I EJPX, Xttlt#W/ l ^i7 

M©«fctPXT&;:£&<> m«©££©«i;:t, ffiuESRM 

AT*»;ht, TkHifficAJP^l 0 um(Dm£. 1 6 7 MH Z) ©TkH 

£tt#5 7 5 AimC Sjg©RBIfr&*&*. X, zKS©iSg#3mmBtr&©*£©» 
#g©#$fcL tt2 4/*mfcfiifi©lfi##&*;^ #S29J©JnXffil&JI£fcffl 
LT©> M9F«JnX**U XttfrffiWSlPX««fet*©, «W&ffi»X 

75 t, ri Ejdpx, xiiftfte wet ft,^mzz-v?-y>? 

±B©«fc5fc3Sii©lRI! L £» *f8^©unx«li6ftS:ffifflUfc««w«lnx© 

$>3, #J*.te\ 7n-h#Uy>^IlS0im Xte*©te©ffl«JJPX:&i£ 
20 R I EiPX, Wet Iyf>^§ffllT, «ttWgJPX- 

R I EUnX-««WeUPX, Xtt««W®tDX-*R I EiPX-««ffl«JPX- 
-ffc^Wfc Wet Etching JPX£fr O Z. 1 -f >^ £ 2 >^©i§£ 

©SfiTfc, JPSj&U 0 Mmftl&©, ^©TMMRSrSfiflsl"*^** 

{1J*&©T\ TIE©£3ft#lj£a $ &5. 
25 ® H 2< >f WSSTt). S^* 5 1 0 /imrt^, WDTkH 

«*«UPXai*S©T, 1 6 7 MHz U±(D7kM*UW]J-*£M\Z$:<mT&tZ>Z. 
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@ffitii.mi3.mmiS\X£. R I EMXt, fl^WfcWet Etching £3£5»fflT 

ajnx;£iS;fc<BT, waspi ct § m*%±L b$>z> 0 

SaifiOBB^ 4 **^^, *-®&©jbnX^S:T&5, fc^Wft wet iyf>ifC 
70 Itnt't), fiSA^-O^^S^T, *|HR(E>JS3j&U 0 (im^6 2 0 ix m 
t ct 5 m X) b 6 V>® T\ tKS« £ £ J^H^/Jn 3<^SdtH«k0> 

t. C 2 F 6 tlE<D7ymfi7>*mmLtc, R I EK. XiWM^: wet Xy 

^>^inx*#ffflLT, 35fSt*lOig-r^t-e, ««»f«inxtc«fc5, sot 

5 (WSmxSrfT "5JP$) Srffl*S^:^/h$< U R I EjQXfc^OXy^ 

25 m^$>n\-£. um^tLxmrnt^ox-. immximm©i«n^«k^ 

1 6 7 MH z (Dfc&MWl^lfis 1 -Y >5=-©7Kffi«, 1 4 0 0 
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>MRC H^-f 7^ ;i/A&Si) £&fflLTl^* hU mm<7X ftS 

R I EflnX<DjjPX^&££fflLT, E^lmm(DM«t'fJf9R<JPI^ 

TkHfc^ g<»l> (J9£#U 0 ^mitf£) RI 

& i^i® z w^x h $> * . 

lPlffi§Jj*^«T^m2(Z)SPXffiBm x«B3ojnx»* 

^ommti^mmLx, 7k&mfc£zmxmj)^zmfe?z><Dx&m£. m< 
**ai*5. t> ffi<3sv^ n^^mt^zx, jpxis 



WO 00/57494 



-73 - 



PCT/JPOO/01691 



Tk&UZWmiMX-TZt. 7KM»I»^t^ i<llieffll^i 
X&ftvZ.tHfiltiXiZ. 

R I EJOXtTSni^fir^^fctt, 7 7*TO 

r i Emx&temLTTk&tiLteao&nmtt* xit^om^n^m^mx 
-tzt. ^ Eo&m\zm&Tz. -ft>sw»^ifc» 

@<'>fi-f^ * b b bI«L- *ii«©^®±T, ^a'J-fig (4 9 5*C 

ghx\$ts.<ttz>zt) (Dmt)Wf&zn2>(Dr\ e«shjt»s, zKHSfcifo 

B&fcil (3B#) T'&SJni^KJf fc^WfcWet Etching ftt'Ol7f>^ 
7K B B B«coSMl$& ! ft'l4£> -&i:&§LT, zKUffi, ##<D«^Wfc!|# 
ft, 7j< B 3 B«©g®±{C^^tfc# B 3 B S<7)»^^Ti)^«i:tT^, fc# 
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ftftWet Etching J; Dt), ii^WllDl^^^lT, #SR08B#£ 
9£#Aftttn&\ it^tfJ&Wet Etching UT, »ff <£>g&#£B&3;T 
5 X^SL Xfifl^WftWet Etching ©^©fefiJfflTS^Stttt**. L^U 

tSS^J:^**. @< / >*©^0L5/^e>«\ {fc3*M&Wet Etching MLT 

70 £<£Tb&U©T\ «^tt±lfIg(3T«, {fc^Mfc Wet Etching, XteR I 
EiDX££ffibTfc«fcV>. 

Sfi©^*^ r i Einixoinx^gMi, T«e>bViinxis«jT*sJtn 
<ttjbii3£ffi*&^#» ®^r> r i ElnxiciiViTtt, «arfli:6 0 0Vtt©i 

1±T% *AtbTtt2 4 0WA^3 0 0Wfi*4A, fJ>i8R 1 0 kmrt>£>» 1 

(Dnm^fr^-lZZK), »1, 0 0 Or (0y*.fcf> 1, 5 0 0^ £3, 0 

0 0*0 e?)Ifit^^. *ii;RtfE£#$»T3$#ffi««l, 

1 4o*CT*a. j&<D&wr\ *&fo<Dnmimffi\sX. ffi<-gu»Ttt»s 

g<?*^ S/zm(iAH 0. 2(ifflA^l. 0 fimg^l (& 
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(# B B B »OgB#) tt» 7kM£flPXb7cJP£Kte, Si:^£]t^JU^:^-C, #1 

2iCit#iJUT*£<&3o ^(^f'J^tt, R I EjbPX£&fflLT> 1 0 umfiiJO 

R I EinlOllPX^a&ftfflLT, 7k B B H |£££PXLfc£££fg£T£fl[!a (UP 
I&KH) <Z>*3te, ^/tfeDiilT, 7kMk:«£i±£j§£^\ © 
2'»kmO*6t, 10 km<Di§£<i:. #j£ 1 OOkmCi^m ^ 

JI£/Jn$<L*:VMI£) fcfcJu -f^->^iiS&i£3i(lU7c-f 7* 

«&^<z)T\ ifcfcg/hfc-o* ana ojpx^itJf) tefg£T3o 

±E©It*fllfttS?i!:i:tT, R I EjPX, XfcMfc^Wft Wet Etching 
(DjPI^I&tCcfcD^Lfc, 7K H 3 H ^(DgS±{lttl5fe/c, ^ftH CbPXMJi) 

CDjjPX^tf^^iPXM(Z)lJl<h^^tt>DT^<, HW£h &tfJ±mHtfa 

Dry Etching JDXT&S, R 1 EiPX, -ft>>-'J>^y7X7l7 
^>^JOl¥g:ft£0. Dry Etching <£> UP I^g, 3UHb¥Wfc, Wet Etching 
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jjnl©tJ[]I#I§\ X\tt<Di&<Dik¥&ltZ* Etching OmX^miZX, rtfiS© 

ttSrMbT&cfct^U X, Tk&momZtLT, 0. lMmi^O. 5 p.m 
Umn. 2 mm, X(J2mm(7)W, XHftftl:ilt^\ X«l-f 

±12 <DjDX#&te Single Inverted Mesa Type (JtBiJ&*D!]U>XJIMK) Tfc, 
Xtt Double Inverted Mesa Type (Mffi^DD U>XM) Xh, Xtt, 

-rsSCBfcfcS. dOflnXgSJl (#J*J£, 0. 0 6umwM£) 

tn«fco, x«zkh«##©, mm\z.$\±Lx* U7 

^^>7,^«4#ttcD> 3EH©&£i#&<fc?K Q{t^K<^^^^fiJBgt 

m.mi-JkTS. ^<D-mxi3mzmm?z>z.£tfxz, z\ti\z£.*)Mmm<D'pt^K 
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ztwm&UK. wet xy^>^nxte, jDXSgHiT&^^-e-T, 

s*wtc^jt^iciir^spx^T'fe^^\ WK^v^yymxzfiUyt. 

^©fflSOM^Etch channles#f&£T5.R I E ©^ft^Etch 
5 Channels ©?g£ 1>& < > ^Jn fl^ "fit^ -f ^ t «k 5 Ion sputtering 

damage**, zKIISiB : -©«^W£14fc, ZLtffitobtlTKZ. 

fiJfSrffiJHfSKtt, Mechanical polishing tnifi^Cl tll/i^>. * 

it" Chemical Etching T'$S}fE£ tltc 3 0 /a m J£*±©JI£ ©, Single Inverted mesa 
10 type blank £ini*#£TJ'Ui» Mechanical polishing ©iOX#r£©Rg#£^?L 

;m£ Mechanical polishing £ <h fc«k 0 , p n pK©igtl7c^)t'fl:^pJHgi^ ; &. 

#V>SIfrg&#©lRta**S#*::£fc<, fil/>XMK (Piano-Convex 
Type) W^n^o ifc^S^gfcOHTtt, 7 0/imR±©Quartz wafer 

Chemical Etching, Reactive Ion Etching, ZfyX"^ Etching, Mechanical Polishing 

^ , Single Inverted Mesa Type © , Quartz Blank 5rJnX^W(i:"l"^^ttC:i;0, 
j£<g&LTv>5, MS^^y^T, Piano-Convex Type ©, ffiJ3&2KIHBlb 

09 2 (a) l:^lt^-5©(JR I E, -f:t>5-U>^ Xtt^7X7l 
<y^>^ (B&LT, Dry Etching chT&) Tf^^nfe, TKfiSIH^ © >J 7 £ * > 

-T?x!:^5lC, fl^h-^^CTt^. :nHR I E®, -f*>^-v 
25 K<fcSfc0£%*.£ns. '©R I E9RMmttWmL1ZtZ*>. 09 2 (b) 
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Mechanical Polishing T?ffc£T>imT&%Z. ttft)fr?tc, 

E!9 3 \ZtkLT^Z>(DU. Chemical Etching Single Inverted Mesa Type 

CO, Quartz Blank 0f£ S£, #S£;g£#X., Quartz Wafer \Z •?7>*>tfZft fc 
ti. Chemical Etching Tf£8SLfcfc0£&/8 L&. ^(WRS, EI 9 3 (a) 
5 tC^T. 7 3. 4iiiinC Quartz Wafer \Z % Chemical Etching T'fitlJjpKft'COJPc? 
£32. 6 8 //milfeiTS0, £ CD Etching ^®CD!|&£ 

£ CD W CD Reactance-frequency Characteristic £, 0 9 3 (b) \ZtfT$~ 0 01 
(a) CDRIE<h«, fttttfcoTU*. 

70 09 4l~^LT^3C0te, R I Et«fc5»M;, ££tc, -JSv^ttScofc* 
tl, ifrfttR I ESrfiJfflLfc. L-^U ^©IiCD. M ® ^ >;/ 7Si fC £ £ 
Mechanical Polishing T\ -f ;*>^-;xJf£P;&£-f R I EffiSffltt* 

Single Inverted Mesa Type CD, Quartz Blank C02jZ®f!l£: Ltz. "COR I E^S^ 
ft«U jlftO^frT^aLfc. RF power £Ttf£, Pressuer £±#£i±&;i 

15 LX\ ^*>y*-i?&4>t < S.<-fZ>Z.ttfnim-V&Z>o LfrU Etching Rate 
ZTtfTlstLoCtizmifir)* first R I ETttKISB*, third R I ETtt^^- 
SHD'PU^tkftt* 3O0*tt^ILfc. &£S®!Hffitt first RI 

Eo^JM^^Tff^ofco ffliiao, nsnfeioxai**© 

Reactance-frequency Characteristic 0 9 4 ^tkITo 
20 ZoLfz^^ Chemical Etching <7)* (Ccfc^ CD, l88i<h, £ft£R I E 

0 9 5 tC^L-T^-SCDte, Polishing Conditions t. Mechanical Polishing C0^ 
HT\ t&S£©;&Dl£ffiT$e>ft&, iQiSMiJtTS, Single Inverted Mesa Type 
CO, Quartz Blank £, Dual-face Lapping Machine Tiff HiP X£fr& O „ Z\Ot% 
25 COW^lPXCO^ti, toX&#£TW£JDX£fTfcofc. fcfcU 

»ViS»iaP^<0«li, MK^CDl£ir B £I)^&fc&, Upper Lapping Plated 9k 
t7)l$.(Dlb(D<D. 2ffi^*ftfflbfc. i*CD Upper Lapping Plate £ffl^&48£ 
CO, TKHKiOfcSMteu 7)l*\ZttLl. 8f^5. 
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P5ffiffiftbDIttltt£tefflLT, Mechanical Polishing iMBtiUTZ, MffiLtzffi 

^to Z\(DM 9 5 Single Inverted Mesa Type <7X Quartz Blank <ZX ^Bflffi!!© 

t£b 1/ > X« 71* L & MVM)Wl& SnTU5^t^5. lc t tl V> 

0d<h#»b» I Fffl£^J5£"f~3£:#)<7X Dual-face Lapping Machine T&oT*>, 
Single Inverted Mesa Type <ZX Quartz Blank £tjnifSfa<h-f fttf, Piano-Convex 
70 TypetfX Quartz Oseillator#f£§gT#S 

C©^^fiJc©lSgtt> #©ffi0T&5. mMSifi£fco 
TVi£, Single Inverted Mesa Type ffi®JE2j££tt2> rj, 

15 £jl/>XMt^5%OT^5„ 

H9 6tC^bTViSt>Ott, 4®8©jflLT3M*i:, 2«S©llDIEE;*JT, W 
H^r^MLfct) Reactance-frequency Characteristic US 9 6 tl^bTU 

Tv>3. ffi^MtC^btlfc Spurious Resonance 5ifJgJPI(C J: 0^^$ tl> 
20 Sharp Resonance Curve £JSUTI/i£„ b;fr>U $ < 5 , fcSWaSJHi 
<T££, Resonance Curve ©jftStt, $t}t£ft5 Sprious 
Resonance £b£=k "5 fcfcS. jHE&#f^J±;ft& b tfl;: Pg/JP$ (Ditifi 

m9 7\Z, WSh&ft<DM2ifi* Form JkJ$ Surface Roughness (3, 

25 mmmttnmziz&Zs mmuo, wmoi. 44x1. 3imm<2igffl 

T\ peak to valley (P-V) ©&fc£iBKfcif£&£^r. X, flM2tt£> O 
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t&£>nZ>o —-ft. Single Inverted Mesa Type CO, Concave fflijte, J££©SHtfc 

Concave ©J Osp^SBfl' MCD&£ ©2Mb £ El 9 9 Polishing pad 

Chemical Etching CD t> CD li, R a 2 . 6nmT*ofcW, 9F£ \Z «fc 0 , 
JO Chemical Etching 4#W CD , SStROGfliWgffi'ffcU Ra7nm$"C. JSffcLT 
< 5 0 MISSIS JS-fbLfcU, RIET Concave (Single Inverted Mesa Type , 
Xte Double Inverted Mesa Type) &Jgj£&, 0 . 3 \x mfr £ 0 . 4 £t m 
Chemical Etching "XT, < 3->^*-^JB£R*3rtS Z. £\Z& 0, £CD&#^pJ 

is itsa, H8C*L/TVi*ife*^e)» r i EjnicDioi^g^cfc of^SLfe* 

Double Inverted Mesa Type Tt), Single Inverted Mesa Type <hRC < > PllBPlg 
Z\ftz><D&$kfrt>. nmzH?&mZ<Dlt (d/t) §10*^ 3 5 0, ft 
20 cd, S)l«* B B B iiW]^©^W"5J^{'^S^<h^J0^bfc. 

1 . Single Inverted Mesa Type CD, Quartz Blank &0aX%$t t~? 2> Z\ tT, fe< 

25 2. CCDF?|^LfciPX^?£T1i, Single Inverted Mesa Type £ Plano-convex 
Type CD, £ £#UJ*&. 

X, D ouble Inverted Mesa Type CD, Single Inverted Mesa Type 
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3. PgJt£8 Omm\Z-fZ>Z.t-e* 3 3 4MHzJ^±<D7K H B B »J^<Ditft^\ 

mz. *%w<Dj±mmT<DmmmtLT. ^m-m^mmz-D^rmmt 

030 (a)~(e)(l *f6WOJE*^<£5pJfflLfcM-*ft35SI»0, 

5 y£;*fc^BE*&ll£Wr Sfc*. £tf)Rfi2 1M540^ 
75 ^£§BE® 2 2 ^©gJE® 2 2 K--*t(DM2 3, 2 4&J&&U 

M2 3, 2 4ra®&iE*I££aJjrr*fc«>®iiffl«2 5«rSHKl/rv>*. (« 
@2 3, 2 4 Rtf HffiS 2 5 teB 3 0 (a) ©^EItkLTV**). B3 0 (a) 
(iMai/>X(bi-convex)§y. (b) liMOU W>X1U (c) K¥Bi£L (d) 
Mli:R«Lfc¥Ii, (e) tejtdb (plano-convex) bTV^„ 0 3 

20 0 (a)t^L/Tt»*J:5t^5 5 & 2 gi&ffl UTRf) 2 1 I*|gB£&i<f LT, A 

iitT^.^<bT\ SEE® 2 2£Hfi2 1 RtfRffij 5 4 £^f& LfcU«£fcifc« 
25 TSt, gl±®2 2^\ i0^<Il^t7ft^ fcfc* ±IH©SSj&>*k 
Hffi2 I&tfn«i5 4 0i&&3&</JNS<, m8^€.©jg«iS:S 
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03 l\t. 03 0 (a) Rtf (e) ^tTViS«-tB^ftSO±®0 

5 £<DHi§5 2 lXtfHffii5 4 &Mj$-£/iiif]fr\ 03 0 (a) Rtf (e) 

LTV^, A <08B£j&>£ B <Dm#\Z* B ©ffl5^^6> A <D&ft\Z* MAS 

a^efiK&nrrs^T, a b <D&ft%mwiz 

70 ®2 2£SSl$ , £S#Si§£bTV>£. 

§BEiB2 2 0J^JE3c^ffit"OliTltt^-rs. 03 2K^-T 

&£©JDXl$«<Z>^y£ 3 lTffl&U ^fc&JSJ^MKiy-f-V^h'l® 
75 &£tt*£-er&e53 2^^H[Ejfegffi{C^ltrcJDXX^3 3$:, 

fzWV$>K). £#7--A3 5<&3fcSSC, WS^3 6S^LTlHHteafi£twlR0 
ttttfcftWS. ©53 2©^®{'li, 03 4 (a) RtH-OA- AtfcfcWriB 
0T*5. 03 4 (b) K^-r«k"5C» V^ftjff 3 2 a7^J&£ttT:fcD, % 
20 3 2 a©rt&<&-##, 5S5 3 2 ©4^fr£ffi5ffiK:£3;ft5<fc'5fc£lpMi£W 
LTV>£. X7V7TJU4 0j&^ i!5 3 2®iiSl:WUT, 

00-50. OOOrpm) *rtffB"M£«>o < 0 £BSra£#ttT (Mx. 

iMUrn) B>JoW<. ^<oWB"Jltt> H7KyX>4 l*^***StbT, 
25 ?£5 3 2©#2|J£* BiJOJi©#aSS:fT?. ^Ll$3 0tt, ®5 3 2 >«|£M2 

nsit, 03 2 t*f«fcoiw, w^roisiofciHieBifcsn, ^0x55532 

WB«JXttiff0JaXO¥iB:©» ffi©fiJJB;£fe£bTtt, 03 6 (e) II/tITU 
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m> &EM2 2 <Dtmmt&W<Dm€>\t. 03 6 ((a) «jE®BI, (b) « 

w-mm) \z7F~?£o\z, mmomz 2'*&m?z>o gj£m2 2<DW£Wtfiy 

7.yM5:S^l 03 6 (c) H^TJ:-5&, 7 y v YtsMPZ 3 2 
5„ 0 3 7{C^1"J:-5t^ ft&«fcDfc1"o£/h£V>&©1853 2£ 

fflt,>, 0 3 3I;:^T fcCDiPDJDXXJIS 3£, N CSfifc£T3JEEB5 2 2 (7) 
«{;:faoT^ft£i±&^6, ®S3 2£[EHfe$-e:5. l*|BttC, ^-\ry£3 1 

^4 7^Mt5^<!:lTH 03 6 (d) H^T£ 5 feiPttOiE 3 2 " 

0 3 8 \Z^^oUnmW^(DWB^. 0 3 9fc^TR«i5^R©iS5t>tt;8 
X, 5553 2£&fflL-t\ WB'JiJnX*«i£7Lfcfce>tof» 5£E3 2<h|n| 
C 5£ * U fcfflg Jfl ©ffigffl «5 3 2 " £ , 7 x ;U h X l*^ 
fflUTKfeU iii®5 3 2 ""£©5 3 2 £$«;LT> 9filS5 3 2" 

s^fflbTW«unx-rst, tt±inx*«ai*s. 7x;uhx«A7Tai*T^ 

5iiffll5 3 2""(DtHl^»i©^S : t)> 5S5 3 2 £@teffi»$-ti:*^@*£H 
C<» 7i^hXttA'7l:i3 2 (a) £^$bT> X77 XJU4 0 b 

04 O&Z>*04 1 K^bTV^tf)^ 0 3 3fc;SbW*#SjS&bfc, OTH'J 
ROT«^S©OT0^S)^o ^fcU:JBlf£bfcffi5 3 2 ©Ml* 2 0mmT\ iff 
3 2 (a) ©ggSKUmT, »<B»fc 1 6 ffl^j£b&«ifiCX il^WiS 
X7;XJH0^6, 15 3 2<DjgffiK#bT&ift:£fflK:*ttb&£# 
©5 3 2©@fe»SHaitfc^SflH<Z)»^S:^TtC*-r. 
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®^UE#0. 5MJ±©^§£©5£53 2<Z>|5J*g&tt, mi 2, 2 0 0 r pmT 

1. 0MEE©4§£©®53 2<D®mm$, #52 2, OOOrpmT 

5 ®^EE**2. 0^JE©«^©5£53 2©@eaii, #53 7, 5 0 0 r pmT 

@£§UEj&*3. 05U±©i§£©5£53 2©[n]ij£g(te, *54 7, 8 0 0 r pmT 

10 #ffl3feSIK#?»S, *?J5 0, OOOrpmT'fe^ 

«ffltjRT«f^sn/t, 03 6 (e) \ZTjkLT^z>wmmi&&3 2""%mmr 

U^AXtt7;U5±XttGCXtt, ^©f&©W^3iJ£&fflLT. 03 2(1^1 
T^SJJDI*fefc«fcO, H2 (a), 0 3 (a) £fc«EI4 (a) l:*UTU 

20 ww\twm&mmzfr j !>z.£i)wmzmmtLx\** ®3 6 (e) \z^-rm 

ifflS53 2""®|aliteft£, ^7U>^J&*»*a;L£a<ffi#*l8im&S 5 0, 
0 0 0 r pm*T©@e»"C§gk:ffii&$-&SC:i:dSttS*-5fcje)T*S. 

25 B5 3 2""£&fflLT, WBJtWgfinitfX 2o<Djbin:£, ITOtfrSCli:** 
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I * © 15 | 

mmm \z \z& u > xm&m^wM^ nx ^ zfcmm^o 

3. &M<DM&(D¥mRfcmmTmwi<D^>bffl\z, -mm\z\t&u>xviwffi 
tfi. msmz \ta v >x&amwf$.-z nx ^zsntt . 

5. &M<DMVt<D¥mvij±nmTmfc<D^'bmz, ~mm\z\tau>x^w^ 
&\ mmMizfc^ffiwwmm&L-znxuzEEnmTo 

>^flii*ff otj»**'»< u zcD&mm^mfacDmmzmmuxxwm? 

mi±mmTmm<D±m\z$>z>±^7 v Myy-xv- ht, mmm 1 nmxn® 
mm Lxmmmx-r % z. t\z& k> > m< m^&nmf- ssis-r* z. tzw wtt 
9. mzmi<Di)UTM®m(D±mizMi&Ltzmx\$mmzmfo$:Ati, zvm 

gU M8Bat#:oSffi3S*S:?iJffl-rSA\ £ tX\ jjijBEffS 1 © 
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iwxmmtMmmmm^mktzmMTz z tzmxttumm s mmo 

i o. HutBm i muxmm<D±.mzMmLtc7kz^&ttM*&mm<D±\z. 
mB&nm^u^mmL, mzMMmmz^^tzTko^m&tiz&m-t 
z,ztx\ mmmi vrnxmrnt. mm&mm^mut^mmt^zt^w 
Wits* m?m 9 tmvKMmi- ©^^s. 

11. mzmitDwxmzmizmgiwLZM&L, :ciLi:iiii^i:oSitt 

12. mmmi<D]nxmvmt%2<DwxffifLm$:, mm. n^y^y, mm 

13. mmmi<DMxmmM:mm^mn^y7,x\muE(D±mtL. %2 

£ ©MiDX® t * >x v ^ >nx LTmtZWW&Momfr 

%m<\s. z\<Di£mm?mwL<Dmm*mmnx-cwm-?z>z.t\z£t). mm^ 
* y x y ? y ^jdxt%4 l tc m a £ i&irr s t * tc mem \z& v > xtt« 

15. ffim^^SKUVX^^^^T^X^r^^t, *>bfflfttztfZR I Ein 
I. -r^->5-U>^ -fyX-VJLy^y?* X\Z^<Dm<Dik¥&)tZ Wet X 
. y5 i>/7'^^^^bT[H]g^^^T^^a:^i}#m<h-r^>If^l 4fE«(7)l± 

16. JPX»fl:l3l±«^*^$:^}t^i±> M*jf^JnX$tt£&ffl LT, 
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zmmzmmmxthzt-v, mmmrnxmn^hmmm^xmntLx^. 
1 7. w3*M&Lfr&mmT%fa<Dmnximwzi}nxffi®mz£r)&mL. 
■ho-io(Dmmnx'iBxm®M-m^, ±tr^<b. mmzwrnnnxtzs. 
is. fcmm^mzw^ziMXL, mm^uxLtzm^nnxm^^mmL 

Mffi«lJPXllM£MLT> -^roWMTM£tPXbfdiiiJ<h 

spilt, @<*vimm^^JDX-r^EE«^^cD«jnx^o 

19. — ®XMffi£> IHIW> Concavo-Convex Mfl^Xte Bi-Convex 

lctJPIL££Em^T««£> iMMSPX8tM£&ffl bt, ±iWb, « 

hw^jpxu n< m^nm^zmxTz z. t^mt-r^&nm^om^ 
2 0. wmmziinxLtz&nmi'mfavwgwftmz. m^w^yy^yx 

ipxf-g> z. t zftwit-tzm i$m 1 9 mm.<Di±mmi-<Dm&ij&o 

2 1. ipxffiam^, &it±voAUE<Dwm%\-cmm-2niz< \,\ mnfi 

m<D-m(Dmxmmz< o\zbtzz.t z&mt-r zmxmi 6&^li 
8 (D^?nfrv>i%\zmm<D]£mm : ?<Dmm-)i\\xj5m 0 

22. 5iifHtc;*£^&ufcv7^«, j±mm : j-mmo±\zw^T. tx+ 

2 3. *,f H &£0MTO£. R I EJPXtCTJPXTS*^ CF», CHF 3 

^cHcD^sn^^iDxfi^^iS*?) ^ t zw&ttzm &m 1 4 iem^Etm^ 
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24. &nmw\>fom#\z, m^mzmnv, s.nm : ?-\zm±zmntz> 

25. mv-ffizwwmztuTLtiTk&m*. mm 
mmnmmn^mmLx, xtTfr^mmizmmnxv. m<m^s.mm^ 

2-6. -®(WiM©sjT', mo-m^mnmizmxhrz-A^m^s mm 
wmmxmmz&mLT, xt-FfrzmmzwmmxTzztiz&v, 
^mm^faxh* . wmiz vyxmmmxs^ btcftmo) piano-convex mm 

Concavo-Convex^^, X« Bi-Convex Sk^KW^jaXT^ J±«»^ 

27. cn^^^b/c/KH^^^. &mxte^<Dmomtt-vT°tT^z>mxffi 

zmmLT&<omnz'&, mmmmmxm^mmLx, wmmoKMx^ 
m<Di&ffi*wmmxL, hD-^vwmxi&xmmomm&wmiMx-?*^ 

Piano-Convex WTM, Concavo-Convex MBiK. X\$ Bi-Convex M&W\Zfflm\l 
XT3, !±mmT<DJX\Xjj&o 

2 8. WftmZBf&LfMBWLZ. m%fa\Zft$:Bl$.LT^Z>1)\\Tffi®m<D± 

\z, ^(D-££QVtm-cTzfzm<-£)\ xnmm. ^yyj ym^mnmmx, 
T&otiWcm, mmmmnxmm.^m\,x, M^KeW^M^w^jn 
iu b?~jj<DKmm)uxffimM:omwzwmmxTz>z\t\z£K), mu> 

XMWZWtf&Lfc. 7k3M<DMmfcttZWmMX-?Z>Zt.X\ Piano-Convex M 
Concavo-Convex^^, X\$ Bi-Convex M«KTO;tJDXT5> EMM 

2 9. MWM®JPX$tlTI/^7Kp ra H«^. ^O'&it^WU WET Xy^> 

^nxx«R i Ejjnx£*ToT, «i<»< jjax^tT3X^T\ weti>^> 

^'snxx«R i Emxrw^t &y t-itmti^Lmx^mm*. mmmm 
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3 2. 7]< H B B «^IH]U>X«(D»M©PgtC^T ; 5i?$©lt& 1 0^e>3 
5 0, $?£L<te3 0ri>6 1 5 Og&fc-TS, Msg^ <Z)JH1X^. 
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CEI^TER 61.800 000 MHz SPAN 1.000 000 MHz 
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